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Abstract
Twenty general practices in four areas in Britain
were surveyed to establish their needs for and
practices of sterilising and disinfecting equipment.
Of the 327 items of equipment and instruments
examined in the survey, 190 were satisfactorily
decontaminated, 100 were treated in a way judged to
result in doubtful decontamination, and in 37 cases
treatment was considered unsatisfactory. Decon-
tamination apparatuses (autoclaves, hot air ovens,
and hot water disinfectors) were generally in good
working order, but the use of chemical disinfectants
was often inappropriate. Recommendations were
made on appropriate methods of decontamination
for various items in common use in general practice.
By virtue of the large numbers of patients treated

by general practitioners there is a substantial possi-
bility of transmitting infection; having appropriate
methods for decontaminating instruments and
equipment is therefore imperative.

Introduction
Infection control in domiciliary practice has

attracted less attention than it has in hospitals, though
the large number of patients treated gives substantial
opportunity for transmission of infection. The emer-
gence of human immunodeficiency virus and human
papillomavirus and a greater awareness of hepatitis B
have initiated reappraisal of decontamination facilities
available to and needed in general practice. This survey
was used to ascertain the scope of the problem and to
serve as a basis for recommendations about infection
control. In it we examined the use of instruments
and equipment that may be capable of transferring
microbial contamination to patients, either from other
patients (the most probable source of hazard) or from
the environment. We also assessed the availability and
efficacy of decontamination by various means. These
included sterilisation, either by using steam under
pressure in an autoclave or by using dry heat in a hot air
oven, and disinfection (the reduction but not neces-
sarily total elimination of infectious agents), either by
hot water disinfectors or with chemical disinfectants.

Method
The survey was split among four areas in the United

Kingdom (the north east, the midlands, the south
west, and inner London). These provided a cross
section of geographical locations and area-that is,
inner and outer urban and rural. Five practices in each
area were recruited into the survey by people with
established links with local general practitioners. Each
practice was visited by a member of the survey team
and a questionnaire completed in consultation with
either the principals, the practice nurse, or both. One

team member (PNH) either was present at each visit or
made the first two visits with the local team in each area
to standardise survey methods.
The questionnaire asked for details about the loca-

tion of the practice, the number of partners and the
list size, whether there was a practice nurse, what
decontamination facilities were available and how
technically efficient and well maintained they were,
what instruments and equipment were used, and how
they were decontaminated. The efficacy of decontami-
nation was judged in the context of the risks that the
instruments posed to patients,' classified as high
(instruments introduced into any sterile body area or in
close contact with a break in either skin or mucous
membrane), medium, (those in close contact with
intact mucous membrane or which may accidentally or
occasionally come into contact with breaks in the skin),
and low (instruments that come into contact with intact
skin). Table I lists the instruments and equipment
examined in the survey and the infection control
methods that we set as standards. The most efficient
method of decontamination is sterilisation in either an
autoclave or a hot air oven, which should be used for
high risk items. An equivalent is to use presterile single
use items. This is followed by high level disinfection by
heat, usually boiling water, which is appropriate to the

TABLE i-Recommended methodsfor instrument decontamination and
usage in general practice

Recommended Acceptable
methods alternatives

High risk items:
Surgical scissors and forceps
Stitch cutters
Intrauterine device sets Sterilise or single None
Uterine sounds use (presterile)
Tenaculums
Neurological examination

pins

Medium risk items:
Vaginal speculums
Fitting rings/diaphragms
Ring pessaries
Proctoscopes/

sigmoidoscopes Sterilise or single Boil if suitableAuriscope "nozzles" use or none
Laryngeal mirrors
Nasal speculums
Tongue depressors
Peak flow meter

mouthpieces

Thermometers-oral/rectal 70% Alcohol for 10 None
minutes or single
use

Low risk items:
Ear syringe nozzles Sterilise or boil Chemical

disinfection
or wash

Skin thermometers 70% Alcohol for 10 Wash
minutes or single
use
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decontamination of items in the medium risk group.
Single use items may also be used in this category but
there is no requirement for them to be presterilised.
Chemical disinfectants may be used with care for
thermolabile medium risk items and for all low risk
items.
The decontamination practices found were deemed

to be satisfactory if they matched either the preferred
method or an acceptable alternative, doubtful if they
were appropriate for the next lower risk category-for
example, heat disinfection for an instrument which
should have been sterilised-or unsatisfactory if the
treatment fell substantially short of a satisfactory
decontamination method-for example, chemical dis-
infection in place of sterilisation, or washing in place of
heat disinfection.
Thermometric tests were made on autoclaves,

hot air ovens, and hot water disinfectors that used
temperatures lower than boiling. Parameters of sterili-
sation cycles were assessed for efficacy and inquiries
made into service contracts and service intervals
for autoclaves and hot water disinfectors. A general
appraisal of disinfectant use was made and disinfect-
ants in use sampled to detect bacterial contamination.

Results
The 20 practices in the survey had a mean of four

partners (range one to eight) and a mean of 2200
patients per partner. Ten practices were located in
inner cities, four in- outer urban areas, and six were
rural. Thirteen employed practice nurses. Five prac-
tices had autoclaves, one had a hot air oven, 13 had hot
water disinfectors (one used both an autoclave and a
hot water disinfector), and two had no means of heat
decontamination; one of these practices, however,
could have instruments sterilised in a 'Local hospital's
central sterile supply department. Practices having
some means of sterilisation (either an autoclave or hot
air oven) tended to be the larger ones, with an average
of around six partners (range three to eight), compared
with those which had no sterilisation apparatus

TABLE Iu-Survey results classified by instrument risk group

Overall decontamination assessment (%)
(actual numbers in parentheses)

Risk
category Satisfactory Doubtful Unsatisfactory

High 56 (60/108) 31 (34/108) 13 (14/108)
Medium 56 (106/190) 32 (61/190) 12 (23/190)
Low 83 (24/29) 17 (5/29) -

(average around three partners; range one to seven).
Table II shows the decontamination practices for the

instruments and equipment. The commonest cause
of doubtful decontamination among high risk instru-
ments resulted from hot water disinfection (usually
boiling) being used instead of sterilisation, and most
unsatisfactory decontamination in this category was
the result of chemical disinfection; an exception was
for neurological examination pins, five users reusing
them without decontamination. The nine remaining
unsatisfactory treatments recorded for high risk items
included those for scissors used surgically in three
practices, metal forceps used surgically in four,
and the uterine sounds and tenaculums used in one
practice, all of which were decontaminated with
aqueous chlorhexidine based preparations more suit-
able for skin disinfection.' In the medium risk group
most doubtful methods were chemical disinfection
used when heat disinfection would be more appro-
priate, and most unsatisfactory methods were due to
either washing such items or not decontaminating
them at all. In the low risk category only items not
treated in any way were judged as doubtfully decon-
taminated.

All the autoclaves and hot water disinfectors were in
good working order, as indicated by brief technical
checks. All the autoclaves were controlled automatic-
ally and worked on preset cycles, so that all the
operator needed to do was press one button to initiate a
cycle. In all five practices with autoclaves these were
either still under guarantee or covered by some form of
service contract, though, as this was sometimes with a
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local retail electrician, detailed knowledge of autoclave
test procedures and maintenance could not always be
ensured. Service intervals were reported to range from
two to six months.
One of the hot water disinfectors had integral

thermostatic control which kept its contents at be-
tween 71°C and 85°C. All the others gave rise to
actively boiling water. None had door locks linked to
thermostatically tripped timers such that instruments
could not be removed before a preset time immersed at
a preset temperature, though evidently hot water
disinfectors with these desirable features are not avail-
able.
The hot air oven was confusing to operate in that

the temperature control dial was too small to set
accurately, and when set to 180°C it cycled at between
165°C and 185°C. Further difficulties were encoun-
tered in setting the sterilisation time, as the timer
started from the initiation of the cycle rather than from
attainment of the set sterilisation temperature.
Though no disinfectant sampled showed evidence of

bacterial contamination, the choice of disinfectant was
often inappropriate for the chosen task, both in
microbicidal range and in working dilution.

Only six of the 20 practices used hypochlorites (the
most appropriate decontaminating agent) for spills of
blood and body fluids.2 The rest used a wide variety of
decontamination methods, possibly centred on what-
ever agent was available closest to the spill. Agents
more appropriate to skin disinfection such as aqueous
chlorhexidine or chlorhexidine and cetrimide mixtures'
were frequently used for the combined cleaning and
disinfection of medium risk items.

Discussion
This small survey was designed to highlight the main

problems common to general practice and cannot be
extrapolated to provide national statistics of methods
of decontamination. The means by which practices
were chosen-that is, by established links with
those organising the study-was likely to provide a
more enthusiastic survey population. Enlarging the
numbers in the survey would merely have provided
greater detail on a biased population rather than
generating more reliable information on general prac-
tice as a whole. The overall effect of this was to reduce
the apparent magnitude of any problems rather than
misrepresent them.

After each practice had been surveyed participants
could, if they wished, get an informal assessment of
their decontamination methods and receive advice on
any improvements needed. There was an encouraging
willingness to gain feedback from the survey, and
many participants expressed concern at the difficulties
that they had encountered in previous attempts to find
such information.
The autoclave was the most efficient and reliable

means of decontamination used by the practices sur-
veyed. All of those surveyed were operated by a push
button on a preset cycle. All that the operator (usually
the practice nurse) had to do was load the autoclave,
charge it with distilled or deionised water, and start the
cycle. In contrast, the one hot air oven found in the
survey needed thermometric monitoring to set the
variables for a sterilising cycle, and the hot water
disinfectors (12 out of 13 of which boiled) had neither
lid locks nor integral timing mechanisms and needed
operator vigilance to ensure that items were adequately
disinfected. Boiling water will not kill bacterial spores
and so cannot be used for decontaminating items that
are required to have been sterilised, though, inter-
estingly, many of those taking part in the survey still
used the traditional misnomer "steriliser" when refer-
ring to a hot water disinfector.

Monitoring the efficacy of a steriliser is best done by
regular servicing of the apparatus rather than by using
indicator strips or tapes. These chemical indicators
may distinguish loads that have and have not been
through a steriliser but cannot be relied on to assess
accurately whether sterilisation parameters have been
met. Biological indicators (spore strips or tubes) may
be misleading and require exacting culture conditions
over lengthy incubation times and therefore should not
be used. Servicing should be carried out by the manu-
facturer or any other competent steriliser engineer
every six months if use is light (twice daily or less) or
every four months otherwise. Monitoring internal
temperature by independent thermocouples should be
included in the service at least yearly.
Though we realise that our classification of risk may

contain apparent anomalies, such as putting neuro-
logical examination pins in a higher category than
vaginal speculums, this is already accepted for syringe
needles, and technical difficulties in decontaminating
these pins successsfully make it desirable that they
should be single use and presterilised. Such pins are
commercially available.
The overall use of chemical disinfectants took little

account of their microbicidal range or of the time that
they needed to work. This was shown in the use of
skin disinfectants with limited microbicidal range for
instrument decontamination and in the frequent use of
alcohol, a wide spectrum microbicide, as a wipe which
gives a very briefcontact time between disinfectant and
target. Chemical disinfectants are not acceptable for
high risk items for which sterility is required and
should be acceptable only for thermolabile, medium
risk items incapable of being sterilised or disinfected
by heat and which cannot be provided as single use
items.
Of the disinfectants readily available to general

practitioners, the most useful are hypochlorites and
alcohols. Hypochlorites, as either liquid bleaches or
powders, are for use on spills ofbody fluids,2 especially
if there is a risk of hepatitis B virus or human
immunodeficiency virus. Alcohol, as either ethanol
(usually as industrial methylated spirit) or isopropanol,
should be used at a 70% concentration as a soaking
solution for 10 minutes for thermolabile instruments
such as thermometers. Alcohol wipes tend to provide
incomplete cover and short exposure and should not be
used.
Even when a practice has a steriliser it may still be

necessary to buy commercially available presterile
items such as intrauterine devices, which need special-
ised conditions for sterilisation that cannot be attained
in a simple autoclave. As it is possible to buy the items
that need to be sterile in a presterile, single use form,
practices can be organised in such a way that they do
not need a steriliser, though they will need a hot water
disinfector to decontaminate medium risk items. This
must be judged individually by each practice. It may
also be possible for practices to arrange for sterilisation
with their local hospital central sterile supply depart-
ment, though this was rare among participants in this
study.
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