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Do clinical guidelines introduced with practice based education
improve care ofasthmatic and diabetic patients? A randomised
controlled trial in general practices in east London
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Abstract
Objective-To determine whether locally

developed guidelines on asthma and diabetes dis-
seminated through practice based education
improve quality of care in non-training, inner city
general practices.
Design-Randomised controlled trial with each

practice receinvng one set of guidelines but providing
data on the management ofboth conditions.
Subjects-24 inner city, non-training general

practices.
Setting-East London.
Main outcome measures-Recording of key

variables in patient records (asthma: peak flow rate,
review of inhaler technique, review of asthma
symptoms, prophylaxis, occupation, and smoking
habit; diabetes: blood glucose concentration,
glycaemic control, funduscopy, feet examination,
weight, and smoking habit); size of practice disease
registers; prescribing in asthma; and use of struc-
tured consultation "prompts."
Results-In practices receiving diabetes guide-

lines, significant improvements in recording were
seen for all seven diabetes variables. Both groups of
practices showed improved recording of review of
inhaler technique, smoking habit, and review of
asthma symptoms. In practices receiving asthma
guidelines, further improvement was seen only in
recording of review of inhaler technique and quality
of prescribing in asthma. Sizes of disease registers
were unchanged. The use of structured prompts was
associated with improved recording of four of seven
variables on diabetes and all six variables on asthma.
Conclusions-Local guidelines disseminated via

practice based education improve the management
ofdiabetes and possibly ofasthma in inner city, non-
training practices. The use of simple prompts may
enhance this improvement.

Introduction
Clinical guidelines pervade primary and secondary

care. It is now recognised that the development of
guidelines based on research evidence must be
complemented by dissemination and implementation
strategies that encourage clinicians to use guidelines in
practice.' 2 In a systematic review of 91 studies
Grimshaw and Russell concluded that guidelines had
the greatest chance of changing clinical behaviour
when they were developed by the clinicians for whom
they were intended, disseminated through a specific
educational programme and implemented via patient-
specific reminders during consultations.3 Only six of
the studies reviewed were from British general
practice. The largest study, in 62 English training
practices4 was disappointing: those receiving
"external" guidelines improved neither process nor

outcome of care for children with common acute
disorders. How can we make guidelines effective in
general practice?
The Hackney collaborative clinical guidelines

project was a local initiative started in 1991 in east
London that developed primary care guidelines and
tested methods of dissemination and implementation.
The project was based in the local academic depart-
ment of general practice and supported by the
Hackney General Practice Forum.5 The East London
and City Health Authority has the highest Jarman
underprivileged area index in England6 and a highly
mobile population reflected in a 30% average annual
turnover of patients on practice lists.7 During our
study most practices in the area were single handed or
two handed and based in poor quality premises.
Morbidity from asthma in Hackney is high:

admission rates in east London are between 80% and
100% above the national average for all age groups.8
For patients with diabetes admission rates in east
London are high for both amputation and keto-
acidosis.9 We aimed principally to determine whether
guidelines on asthma and diabetes disseminated via an
educational package to non-training inner city
practices affected the quality of care.
Our hypotheses were that practices receiving guide-

lines for either asthma or diabetes (a) improved their
recording of key data, reflecting good quality care; (b)
increased the size of the register for the relevant
disease; and (c) improved their pattern of prescribing
(asthma guidelines only). We also examined the effect
of "prompts" (structured records) derived from the
guidelines on the quality of care and the effect of the
guidelines on consultation rates.
Our dissemination method was practice based,

multidisciplinary educational outreach (or "academic
detailing"). Studies of educational outreach have been
confined to North America, and the measurable effect
on prescribing and preventive care by clinicians has
been small.'I

Subjects and methods
GUIDELINE DEVELOPMENT

The guidelines were developed by local general
practitioners working through informal consensus
with local hospital specialists and relevant profes-
sionals and were not explicitly evidence based." The
guidelines on asthma were based on the British
Thoracic Society's first national guidelines'2 and the
diabetes guidelines on the St Vincents' declaration.'3

PRACTICE RECRUITMENT AND DIAGNOSTIC CRITERIA

In autumn 1992 we invited all 49 non-training
practices in Hackney to join the study. Twenty seven
(55%) practices agreed; only seven of these practices
had disease registers before the start of the study.
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Participating practices were visited by general prac-
titioner members of the research team who proposed
uniform diagnostic criteria for asthma and diabetes'4""
and prompted creation or updating of disease registers
for these conditions. These disease registers were the
source of our samples of patients. The diagnostic
criteria were derived from the guidelines (both simple
summaries and "complex" documents were dissemi-
nated). More details of our intervention package are
available on request.

In two practices, only one of two partners agreed to
participate. These practices essentially ran personal
lists with little interaction between partners and were
entered as singlehanded practices. One singlehanded
general practitioner withdrew owing to illness,
one two partner practice was excluded as it could not
adequately develop disease registers, and a further two
partner practice served as a pilot for data collection and
educational intervention, leaving 24 practices
comprising 39 principals for analysis (table 1).

After the initial recruitment session described
above, practices were stratified by partnership size, list
size per general practitioner, employment of a practice
nurse, deprivation, and prior existence of asthma and
diabetes clinics. They were then randomised to two
groups to receive the guidelines either for asthma or for
diabetes. A postal questionnaire on other practice
characteristics was completed by all practices (table 1).
Three months after recruitment, practices were
revisited and introduced to their respective guidelines.
The rolling programme of practice sessions ran from
January to June 1993.

Every practice provided data from the notes of both
patients with asthma and those with diabetes, but they
only received guidelines for one condition, acting as a
control for the other condition. "Asthma practices"
refers to those receiving the guidelines on asthma and
"diabetes practices" refers to those receiving the
guidelines on diabetes.

Table 1-Randomisation of 24 participating practices by five stratifying variables and
distribution of other relevant practice variables. Values are numbers of practices unless
stated otherwise

Practices given Practices given
guidelines on guidelines on

diabetes asthma
Variable (n-12) (n-12)

Stratifying variables
Partnership size:

1 Partner 7 8
2 Partners 4 3
- 3 Partners 1 1

Employment of nurse 8 6
Median (range) deprivation score* 6.05 (5.48-7.22) 6 07 (5.24-6.97)
Median (range) list size/general practitioner 2038 (1138-4407) 1969 (970-4032)
Existing asthma and diabetes clinics 5 4

Other relevant practice variables
Employment of practice manager 5 7
Possession of computer 7 7
Existing disease registers at baseline 5 2
3 1 General practitioner vocationally trainedt 6 8
> 1 General practitioner with membership of Royal College of
General Practitionerst 2 2

> 1 General practitioner with higher examstt 4 6
Median (range) age of general practitioners§ 50 (33-63) 50 (35-65)
Median (range) No of years experience of general practitioners as

principals§ 12 (3-25) 7 (1-12)
Median (range) No of years since general practitioner's GMC

registration§ 18 (6-5-33) 16 (9-37)
Premises quality scorell 3 (2-4) 4 (2-4)

*Derived for each practice from Jarman indices by dividing each practice's total deprivation payment by
its list size for a single quarter at start of study.
tOr more than half of general practitioners in the cases of the two practices with 2 3 partners.
tFor example, Member of the Royal College of Physicians; Fellow of the Royal College of Surgeons;
Member of the Royal College of General Practitioners.
Wean values used in practices with 3 2 partners.
((Rated by family health services authority's adviser on scale 1 to 4 (11 -excellent, 4-wholly inadequate).

Date: Asthma review:

Day Night Exercise
Symptoms:

Days unable to work/off school

3 Agonist use per day:

Smoking? Yes/no Occupation:

Peak flow rate Inhaler technique:
Actual: Good/mod/poor
Expected/best:
Home range: Peak flow meter? Yes/no

Prophylaxis?
Increase/decrease Start/stop Self management plan? Yes/no

Plan:

Fig 1-Stamp issued to participating doctors for reviewing
their asthmatic patients

DISSEMINATION OF GUIDELINES VIA PRACTICE OUTREACH

Our educational intervention consisted of three
lunchtime sessions-approved for the postgraduate
education allowance-to which all relevant members
of the practice team were invited. The four educators
(GF, CG, CH, and a specialist nurse) worked in pairs
and visited equal numbers of asthma and diabetes
practices. They standardised the content and delivery
of sessions.
The first session introduced the allocated guidelines

and discussed how the practice's current management
could be developed into a practice protocol in line with
the recommendations in the guidelines, with an
emphasis on patient recall for annual review. Each
clinician was given a stamp for reviewing asthmatic
patients (fig 1) and a stamp or booklet for reviewing
diabetic patients.
These "prompts" reflected the content of an annual

review consultation for patients with asthma or
diabetes as recommended in the guidelines. The
session concluded with a practical discussion of home
urine monitoring or peak flow measurement. The
second session reviewed the practice's organisational
decisions and then focused on the clinical content of
the guidelines. It concluded with a demonstration of
measuring visual acuity or inhaler technique.
The third session took place about six months later

and focused on audit data from the notes of patients
with diabetes or asthma. We also reviewed how the
practice was coping with implementing the guidelines.
All contacts with practices were logged on a database to
estimate the costs of our educational intervention.

QUALITY OF CARE VARIABLES
Quality of care variables are based on data which the

guidelines recommended that clinicians should collect
in annual review consultations for both conditions.
The variables correspond with evidence based audit
standards.'6 1'

PRESCRIBING COSTS

Prescribing costs for drugs for asthma were obtained
from Pactline (the Prescription Pricing Authority's
online service) for the year preceding the study and the
year after the guidelines were introduced. Costs were
derived from the British National Formulary and
expressed as cost per prescribing unit per year. The
ratio of the prescribing costs of prophylaxis to
bronchodilators was calculated for each practice for the
year before and year after intervention. This prescrib-
ing index has been validated as a marker of the quality
of prescribing in asthma in east London practices.'8 A
measure of changes in quality of prescribing during the

BMJ VOLUME 311 2 DECEMBER 19951474



Table 2-Median (interquartile range) sizes of disease registers as percentage of list size
before and after introduction ofguidelines and median (interquartile range) ratio of these
two values

Asthma register Diabetes register

Ratio Ratio
Size Size (size after/ Size Size (size after/

before after size before) before after size before)

Practices receiving
guidelines on
asthma 1.3 (1.0, 2-1) 2.6 (1.4, 4.3) 1.7 (1-2, 2 4) 1.6 (0-9, 1-8) 2.0 (1-2, 2-7) 1.1 (1-0, 2-3)

Practices receiving
guidelines on
diabetes 1-6(1-1,3-0) 2-4(1-6,3-8) 1.2(1.0,1.8) 1.8(1.4,2.8) 2-2(1-6,2-4) 1.1(0.9,1.5)

study was derived for each practice by dividing the
index before intervention by the index after inter-
vention.

Size of disease registers is a measure of case finding
by practices. All the asthma registers of the practices in
our study (table 2) were smaller at baseline than even
conservative estimates of adult asthma in east London,
whereas the diabetes registers were close to expected
prevalence in east London (1 7% (95% confidence
interval 1 1 to 2 6) (I Jones, personal communi-
cation)). Changes in size of disease register were
calculated as the ratio of the size after the introduction
of guidelines to that before.

COLLECTION OF PROCESS AND PRESCRIBING DATA

Sample size was based on practice audits in
Hackney: peak flow and blood glucose concentrations
had been recorded within the previous year in about
40% of the notes of asthmatic and diabetic patients
respectively. Detection of a 50% relative increase in the
recording of these two variables (from 40% to 60%)
with a power of 95% at a significance level of 5%
required a total sample of 310 patients. A sample size of
390 patients (10 patients per principal) was sufficient to
detect a clinically relevant difference even with a trend
towards increased recording in "control" practices and
reduction of power when the practice rather than the
patient was taken as unit of analysis.
Data were gathered from the clinical records of 10

patients with asthma and 10 with diabetes per general
practitioner principal, selected from disease registers
by a method using random numbers. Only perma-
nently registered NHS patients aged 16 and over were
included. "Ghost" patients (those who had had no
contact with the surgery for the past two years)'9 and
patients whose asthma or diabetes had been diagnosed
less than 12 months previously were excluded and
replacement patients randomly selected. For baseline
data, these records were scrutinised for all entries
relating to asthma and diabetes made during the 12

60,

Fig 2-Percentages of
records of diabetic patients
withrecordingoffunduscopy
at baseline and one year
later in practices receiving
guidelines on asthma (A)
and on diabetes (D). (Size
ofletterA or D corresponds
to size ofpractice in terms
ofnumber ofgeneral
practitioner principals)
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months up to recruitment of the practice-except for
occupation, which was searched for in the three years
up to recruitment. Data collection was repeated one
year after the introduction of the guidelines, with a new
random sample from the disease registers. For notes
scrutinised one year after intervention, two further
variables were gathered: the number of patients in
whom the "prompt" stamp or booklet was used and the
number of consultations for the relevant condition
during the year before and the year after intervention.
The sources of patient data were written patient

records, computerised patient recordings, test results,
and hospital letters. The most recent general practice
record of any data was entered directly onto a database.
If there was no record in the general practice notes
within the past year the medical record was searched
for letters from hospital clinics or discharge letters
within the past year that contained this information.
The accuracy ofthe gathering and coding ofdata was

validated at baseline by an independent comparison of
recording accuracy with the notes of 10 patients with
asthma and 10 with diabetes; 96% of the coding was
accurate. The consistency of data extraction was
assessed by examining coding before the guidelines
and one year later using the same 10 sets of notes for
asthma and for diabetes. For all but four variables
there was perfect agreement. For three variables on
asthma (smoking habit, symptom review, inhaler
technique) there was substantial agreement (K=0.7).
The only variable for which there was poor agreement
was examination of feet in diabetic patients (K = 0 4).

ANALYSIS

To determine the effect of the introduction of
guidelines on the quality of care, analysis of covariance
was used to model a practice's level of recording after
intervention as a function of the level before inter-
vention and intervention, weighted by the number of
patients sampled in each practice. To test hypotheses
about prescribing in asthma and size of disease
registers, non-parametric tests were used as appro-
priate owing to the noticeably non-normal distri-
butions of some of the variables.

Results
Practices randomised to receive asthma or diabetes

guidelines were similar with respect to stratifying
variables and practice characteristics (table 1).

RECORDING OF QUALITY OF CARE VARIABLES

Recording of these variables varied greatly both at
baseline and after intervention-for example,
funduscopy (fig 2). Asthma and diabetes practices had
similar distributions of variables at baseline, except for
the recording of smoking habit, which was signifi-
cantly greater in the diabetes practices (table 3).
Differences at baseline were taken into account in the
regression models testing the effect ofthe guidelines.

Analysis of covariance showed that diabetes
practices significantly improved their recording of all
variables. The difference in percentages and 95%
confidence intervals shown in table 3 are based on
these analyses. Analysis of place of recording showed
that recording within practices improved for all
variables except funduscopy; improvement in record-
ing of funduscopy was mostly due to this procedure
being performed in hospital. In both groups of
practices significant improvements over baseline
values were found in the recording of three asthma
variables: review of inhaler technique, smoking habit,
and symptom review. In asthma practices further
improvement was detected in the recording of only one
of six variables: review of inhaler technique (table 3).

Practices which already had a disease register before
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intervention had a higher baseline recording of
variables on asthma and diabetes. Proportional
improvements in recording were similar irrespective of
the previous existence of a disease register.

SIZE AND GROWTH OF DISEASE REGISTER

Before the introduction of the guidelines the median
sizes of disease register (as percentage of a practice's
total list size) were 1-5% and 1 6% for asthma and
diabetes respectively. No significant differences
existed in register sizes for each condition between
asthma and diabetes practices (Wilcoxon's two sample
test: asthma, z=-081, P>04; diabetes, z=-1-41,
P>0 1). Although register sizes increased after the
guidelines were introduced in most practices,
particularly the asthma practices, there was no signifi-
cantly greater increase in intervention practices.

DRUG PRESCRIBING IN ASTHMA

In the year preceding the study, the median cost per
prescribing unit for bronchodilators was £1.51
(interquartile range £1.29, £1.70) and for prophylaxis
was £1.40 (£1.04, £2.25), with no significant differ-
ences between the asthma and diabetes practices

Table 3-Average percentage* ofpatients with variable recorded at baseline and after one
year in practices receiving guidelines on asthma or diabetes with estimated difference
between level of recording in intervention and non-intervention practices post
intervention

At baseline After one year
Difference in

Practices given Practices given Practices given Practices given proportions
guidelines on guidelines on guidelines on guidelines on (95% confidence

asthma diabetes asthma diabetes interval)Variable

Diabetes variables:
Funduscopy 19.4 20.5 20 38.1 17.6 (6-9 to 33-9)
Blood glucose 57.8 56.8 57.8 75.2 20.2 (6-4 to 33-9)
Weight 37.5 40-4 40 68.1 26.5 (7-7 to 45-4)
Blood pressure 66.1 69.0 58.3 79-5 18-1 (2-8 to 33-4)
Smoking habit 23.2 34.8 31.7 62.4 25-5 (8-7 to 42-3)
Feet examination 28.3 31.4 27.2 51.8 24.7 (7-1 to 42-3)
HbA1 recorded 20.6 24.8 30 48.1 13.8 (1-2 to 26-3)

Asthma variables:
Smoking habit 19.4 30.9 48.9 47.6 5.6 (-17-2 to 28-3)
Inhaler technique
checked 3.9 6.2 22-8 10 12.9 (1-9 to 23-9)

Peak flow 36.1 32.9 41.7 39.5 0.7 (-15-2 to 16-7)
Prophylaxis 54.4 43.8 58.3 51-9 2-7 (-14-4 to 19-7)
Occupation 13.9 13.3 28.9 16.7 12.6 (-4.9 to 30-2)
Symptom review 31.7 32-4 57.2 56.2 1.0 (-13.8 to 15-9)

*Weighted by number of patients sampled in practice.

Table 4-Effect of introduction of guidelines and use of stamp or booklet* on recording
levels (odds ratios) (95% confidence interval) for both factors controlling for the other

Guideline but no use of Guideline and use of
Recording of variable stamp or booklet stamp or booklet

Diabetes variables:
Smoking habit 2.2 (1-2 to 3-9) 3.1 (1-5 to 6-6)
Weight 1.9 (1.1 to 3-5) 11.5 (3-4to 38-3)
Blood pressure 1.9 (1.0 to 3-6) 5.2 (1-5 to 17-6)
Funduscopy 2.3 (1-2 to 4-7) 1.4 (0-7 to 2-6)
Blood glucose 2.0 (1.1 to 3-7) 2.1 (0-9 to 4-9)
HbA1 1.9 (1.0 to 3-7) 1.3 (0.7 to 2-4)
Feet examination 1.5 (0-8 to 2-8) 4.4 (2-2 to 9-0)

Asthma variables:
Peakflow 08 (0-5to 1-2) 27.3 (8-1 to 92-1)
Inhalertechnique 1.7 (0-9 to 3-0) 41.6 (17.1 to 100.9)
Symptom review 1.4 (1.0 to 2-0) 44.9 (6-1 to 333-5)
Prophylaxis 1.2 (0-8 to 1-7) 4.3 (1-8 to 10-3)
Occupation 1.3 (0-8 to 2.1) 15.3 (6-9 to 34-0)
Smoking habit 1.3 (0-9 to 1-8) 66.7 (9-0 to 465-8)

*In diabetes practices use of stamp or booklet, or both, ranged from 0% to 80% (median 27.5%). In
asthma practices use of stamp ranged from 0% to 70% (median 22.5%).

(Wilcoxon's two sample test: bronchodilators,
z= -084, P=0 4; prophylaxis, z= - 1-3, P=026). The
variation in prophylaxis costs between practices was
striking, with a 10-fold difference separating the
prescribers with the lowest and the highest costs.

In the year after intervention costs for broncho-
dilators rose by a median of 3p (- 12p, 16p) in the
asthma practices and 15p (8p, 29p) in the diabetes
practices. Costs for prophylaxis rose by 57p (23p, 78p)
in the asthma practices and 40p (1 6p, 64p) in the
diabetes practices. The ratio of prescribing indices
before and after intervention was calculated for each
practice. The median value of this ratio for the asthma
practices was 1-43 (1.1, 1-55) and for the diabetes
practices was 1-06 (099, 1-29). The value for the
asthma practices was significantly greater than that for
the diabetes practices (z= 2-14, P= 0 03).

EFFECT OF "PROMPT 5 STAMP OR BOOKLET ON RECORDING

In addition to the significant effect of our inter-
vention on diabetes practices, the use of a structured
"prompt" for a quarter of patients in our sample was
associated with increased proportional recording of
three out of six variables (smoking habit, blood
pressure, and blood glucose (table 4)). For the asthma
practices, use of the annual review stamp significantly
increased the recording of all six variables on asthma.
Although the stamp was used with only 41 patients in
the asthma practices, the effect was unambiguous.

CONSULTATION RATES

Consultation rates in our sample for asthma and
diabetes were generally low for all the practices. In the
diabetes practices median consultation rates increased
for diabetes by 30% (1 6 to 2 1 consultations per
patient per year) and for asthma by 22% (1-2 to 1- 4). In
the asthma practices consultation rates increased for
asthma by 50% (1 0 to 1-5) and for diabetes by 23% (1 1
to 1-4).

COST OF EDUCATIONAL INTERVENTION

Each practice required about 30 minutes for
correspondence, 20 minutes on the telephone, and
three hours in personal visits. With two doctors
visiting each practice, this equates to £144 per practice
of general practice time (at a clinical lecturer's salary of
£24 500 a year). Postgraduate education allowance
costs on average £439 per practice, giving a total cost of
£583 per practice. Although this does not take into
account the development of the guidelines or the salary
costs of other practice team members, it gives an
approximate cost of the educational intervention.

Discussion
This study addresses a practical question: how can

we effectively disseminate clinical guidelines to
primary care? Our intervention improved the record-
ing of key data associated with good care for patients
with diabetes. For patients with asthma, the effect was
marginal, with improvements in recording rates for
one out of six variables and improved prescribing.
These improvements were not limited to practices who
had already developed some form of structured care
but were seen even in practices which at the start of the
study did not have a disease register. Furthermore, we
detected improvements despite the absence of a control
group not receiving any guidelines; our study design
controlled for but did not test for a Hawthorne effect
(improvements in performance by virtue of partici-
pation in a study). Our results contrast with those in
the north of England study in which guidelines
improved the quality of care only in those practices in
which a practitioner contributed to their develop-
ment.4
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The education programme through which we
disseminated the guidelines aimed to change prac-
titioners' behaviour by small group methods,20 which
are particularly appropriate for primary care teams.
We incorporated some of the most important features
of educational outreach: focusing on a specific group of
clinicians; defining clear educational and behavioural
objectives; establishing credibility; stimulating active
participation in the educational sessions; using concise
graphic educational material; highlighting and
repeating essential messages; and providing positive
reinforcement in follow up visits.2" The excellent rate
of participation among many underdeveloped
practices reflected widespread acceptability of a
programme of guidelines led by peers.20
Our results reflect the management of patients on

practice disease registers. Diagnostic accuracy and
completeness of disease register 2 probably varied
between practices. We cannot extrapolate our findings
to the management of all patients with asthma or
diabetes registered with these practices. However, as
systematic bias is unlikely, the variation in quality of
disease registers does not invalidate their use in a
randomised controlled study.
Why did the diabetes practices make greater

improvements in the recording of care than the asthma
practices when the educational method and format of
the guidelines was the same? There are two possible
explanations. Firstly, there was a trend towards
improved recording of asthma variables in the diabetes
practices. While this could be a result of external
factors, such as increased publicity about asthma
management, it could also reflect differences in the
power of the Hawthorne effect in the two groups of
practices. Thus, the more complex nature of the
diabetes review and the need for a structured recall
system is a larger hurdle for the practice and may
require a specific educational intervention, whereas the
relatively simpler nature of the asthma review means
that intervention around another chronic condition-
namely, diabetes-will have an indirect effect on
asthma care. A study with a control group of practices
receiving no guidelines could test this hypothesis.

Secondly, the diabetes practices might have referred
more patients for hospital review, resulting in more
information being available from clinic letters.
However, the improvements in the recording of
diabetes variables persisted, with the exception of
funduscopy, even when data from hospital letters were
excluded. Thus our intervention prompted an appro-
priate division of labour between primary and
secondary care (the latter being more appropriate for
retinopathy screening23).

SAMPLING OF DISEASE REGISTERS

Our resources required us to sample from disease
registers. With samples of 10 patients per doctor,
irrespective of register size, the practices with smaller
registers contributed a greater proportion of the
register to the total patient sample. This sampling
method avoids overrepresentation of patients from
practices with large registers. It also ensured enough
patients per practice to feed back meaningful baseline
data as part of the educational intervention. The
method does not take account of variation in the size of
lists or registers. Alternative sampling methods-
proportional to register size or total list size-would
have made comparison between practices problematic
as the practices varied greatly in these features.
Although our sampling method means that sampling
errors are not simple random but complex errors, any
bias to the substantive results is likely to be small.

RECORDING OF ASTHMA AND DLABETES VARIABLES
The recording of variables varied enormously

between practices and was generally poor. At the start
of the study some practices had no record of fundus-
copy or peak expiratory flow rate during the past year
for any of the patients sampled. Although these results
seem poor compared with previous reports of care of
asthmatic and diabetic patients, our study did not
exclude patients with poor attendance,24 and we
assessed practices whose patient turnover approached
30% annually.7 Many of the study practices were only
beginning to develop chronic disease management and
were doing so under difficult conditions.
There are two caveats about our interpretation of

these data. Firstly, we set a harsh standard by counting
data only recorded within the past year. Secondly,
medical records in general practice do not accurately
reflect clinical performance, although laboratory
investigations and drug treatment are more likely to be
noted than history or physical examination.25 These
limitations were addressed by the controlled nature of
our study as long as no systematic bias existed in the
distribution of diagnostic or recording inaccuracy.

DRUG PRESCRIBING IN ASTHMA

The 10-fold variation in prescribing costs of asthma
prophylaxis is unlikely to be fully explained by
variations in generic prescribing, list inflation, or case
mix. Most practices at the start of our study were
spending less than one third as much on prophylaxis as
general practitioners with an interest in asthma
surveyed in a recent nationwide study.26 Our inter-
vention resulted in more appropriate prescribing by
practices receiving guidelines on asthma. This is the
first demonstration of changes in prescribing resulting
from a guidelines programme in British general
practice.

EFFECT OF PROMPT STAMP OR BOOKLET

The use of prompts was associated with improved
recording of variables for both conditions. This is
further evidence that patient specific prompts may
enhance the effect of guidelines on clinicians'
behaviour,27 although-in the absence of random-
isation-we cannot be certain that improved recording
was due to the effect of the prompt itself rather than
more diligent clinicians choosing to use the prompt.
The use of prompts was relatively evenly spread

across practices, which suggests an independent effect
of prompts, but this requires further investigation.
Manual prompts are a particularly appropriate method
in an area where few practices use computers in
consultations.

ACCEPTABILITY OF EXTERNAL AUDIT METHOD

External audit was acceptable to study practices that
joined our study. Some practices expressed concern
about confidentiality but were reassured that data
would be available to outside bodies only in an
anonymised form. Strengths of this method are
convenience for practices, consistency, and therefore
comparability of results. External audit is a potentially
powerful tool for assessing the quality of chronic
disease management.28

CONCLUSION

Our study shows that local guidelines disseminated
with practice based education can improve the
management of diabetic patients and probably of
asthma patients in inner city, non-training practices.
The use of simple recording prompts enhances this
improvement. This form of dissemination was accept-
able to a wide range of practices, many of which were
underdeveloped. Our crude estimation of costs
suggests that a modest investment can have a meaning-
ful effect on chronic disease management. In a one year
project we could not judge whether these improve-
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Key messages

* Clinical guidelines can improve the quality of management of diabetes and
possibly asthma in general practice if disseminated via a practice based
educational programme
* The use of structured consultation prompts for the recording of clinical
information recommended by the guidelines improves implementation of the
guidelines in practice
* Relatively underdeveloped inner city practices can respond positively to
this form of dissemination of guidelines and external audit

ments persist with time. Even if they do, our
educational method of guidelines dissemination still
needs to be tested against other methods of quality
improvement and in relation to patient outcomes.29
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Lyme disease in the eighteenth century
Susan O'Connell indicated in her review that Lyme
disease may have been present in Europe for over
100 years, although the term was not coined until the
mid-1970s.' In 1764 and 1771 the Reverend Dr John
Walker visited the Hebrides to report on their economic
potential. In the section on Jura he wrote, "Over the
highlands in general there are fewer people to be observed
either lame or decrepit than in any other country perhaps
in Europe. But in the island of Jura, the cripples are
remarkably numerous; owing to a very singular disease
with which this island is peculiarly infected.

"This disease arises from a worm lodged under the skin,
that penetrates with exquisite pain, the interior parts of
the limbs. It is termed the Galic [sic] language Fillun.
"The worm disappears soon after this stage of the

disease, but when it is suffered to come this length, it
never fails to cripple the patient for life. And the intense
pain with which it is accompanied sometimes destroys the
appetite and spirits and occasions death."2
There are several features in Walker's elaborate

description that point to it being the earliest description of
Lyme arthritis.
The spreading polyarthropathy with a high incidence of

long term joint problems is characteristic of Lyme disease.
According to Rahn, 20% of untreated cases of Lyme
disease progress to chronic arthritis. Death can occur in
Lyme disease due to the occasional neurological and
cardiac complications.3

In the United States the spirochete Borrelia burgdorferi,
the causative organism ofLyme disease, has been found in
ticks. White tailed deer seem to represent the main
reservoir of infection and host for the tick. The island of
Jura (Norse for deer island) is noted for a large population
of wild red deer and Jura has always been preserved as a
hunting area for venison. With increased agriculture
throughout the highlands and islands during the 17th and

18th centuries Jura remained one of the few deer preserves
in Walker's account.4
Walker states that "The worm itself is about half an inch

long. It has a white head, with a sharp bony rostrum. And
the body is of a reddish colour and of a compressed shape
with a row of feet on each side" and that it "penetrates the
skin with several small ichorous orifices." In general, the
appearance of the worm is remarkably similar to that of an
engorged tick-Ixodes ricinus-the main vector of Lyme
arthritis. Walker probably received his description of the
worm solely from the islanders and the large size may
simply reflect a degree of local exaggeration. Even
so undisturbed ticks living on human skin can grow
considerably in size, and the enlarged body becomes
reddish brown in colour. The ichorous orifices could well
be tick bites and associated erythema chronicum migrans.
One of the most effective methods to remove a tick from

the skin is by local application of heat. According to
Walker, the treatment for fillun is the application of a very
hot poultice as "hot as the patient can bear."
A major problem involved in equating fillun with Lyme

disease is the paucity of evidence for Lyme arthritis on
Jura today. Because of emigration, the population has
decreased from 929 in 1791 to 210 in 1971.4 It is even
tempting to speculate that the genetically susceptible
islanders were the ones who emigrated to the United
States. Today's inhabitants are generally confined to the
small eastern coastal strip of the island, away from the
deer.-NIcHoLAs SUMMERTON is a senior registrar in
epidemiology andpublic health medicine in Huddersfield
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