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Summary

This study has been designed as a response to an enquiry by a group of Swansea residents about levels of asthma in the St Thomas area of the county. The issue arose in relation to their concerns over potential detrimental health effects from living adjacent to a landfill site. Whilst results may indicate local variations, they will not provide definitive evidence relating to cause and effect.
Asthma is a chronic condition, affecting the airways which become inflamed, mucous filled and constricted, making the flow of air to the lungs very difficult. Both genetic and environmental factors play a part in starting and continuing the inflammation. With treatment and management most people with asthma can lead full healthy lives. Nonetheless, it is a serious condition and occasionally asthma deaths do occur (64 of the 32,148 deaths (0.2%) in Wales in 2007 were attributable to asthma).
The Secure Anonymised Information Linkage (SAIL) system was used for this study. SAIL is a research tool developed and hosted by the University of Swansea and made available for use to the National Public Health Service for Wales (NPHS). This is the first time the NPHS has used SAIL data and as a new system it presented challenges. Key to SAIL is the ability to link different data sources; however, this study only required access to anonymised GP data and therefore did not utilise the linkage functionality of the system.  
Practices do vary to some extent in their coding and recording practice, and their data reflects the priorities, needs, specialist areas, capacity and skills of the whole practice. In addition, cases of each condition exist which have not yet been detected and / or reported.
This is a cross sectional study to determine the diagnosed and recorded prevalence of asthma in 2007 for Swansea residents by electoral division (ward). Many factors may influence the prevalence of GP recorded asthma, including: the number of people who meet the diagnostic threshold for asthma, number of people who seek medical attention, number of cases diagnosed by the GP and the number recorded accurately on the GP system. Hence, the prevalence of diagnosed and recorded asthma is likely to be lower than the true prevalence of asthma in a population.

SAIL asthma data have shown that approximately 1 in 13 persons (7.7%) and 1 in 12 children aged 5-14 (8.4%) resident in Swansea have a diagnosis of asthma. Prevalence of diagnosed asthma for persons of all ages resident in the St. Thomas electoral division in 2007 was seen to be lower than but comparable to the Swansea local authority average. A very similar picture was evident in children aged 5-14.

A correlation test failed to provide sufficient evidence to demonstrate an association between deprivation and asthma at the electoral division level. 

Variations in recording patterns differ between General Practitioner (GP) practices, partly due to differences in electronic practice management systems. However, this is not thought to have a significant impact on asthma prevalence figures for the St Thomas electoral division. 
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Introduction

This report presents the findings of a study designed by the National Public Health Service for Wales (NPHS) in collaboration with the Health Information Research Unit (HIRU), University of Swansea. The study has been undertaken on behalf of Swansea Local Health Board in response to an enquiry by a group of Swansea residents about the potentially detrimental effect on health resulting from living adjacent to a landfill site. Asthma in children was specifically mentioned in this enquiry made to the City and County of Swansea. The NPHS were requested to estimate the prevalence of asthma at the small area level to determine if the data support the residents concerns in relation to asthma. It is very important to note that the data analysed do not include direct measurement of exposure to external environmental factors and therefore, whilst results may indicate local variations they will not provide evidence relating to cause and effect.    
This study provided an opportunity for the NPHS to explore the potential of SAIL data for public health purposes. 

Asthma is more common than some people may envisage, with Asthma UK reporting that:

· 5.4m people in the UK are currently receiving treatment for asthma. 

· 1.1m children in the UK are currently receiving treatment for asthma.

· There is a person with asthma in one in five households in the UK (Asthma UK, 2009).

Asthma

What is Asthma?

Asthma is chronic condition, affecting the airways which become inflamed, mucous filled and constricted, making the flow of air to the lungs very difficult. Both genetic and environmental factors play a part in starting and continuing the inflammation. Common triggers for asthma include house dust mites, animal fur, pollen, tobacco smoke, cold air and chest infections (NHS Direct, 2009); environmental pollution can also exacerbate asthma (Rees 2005).
How do we know whether someone has asthma?

The usual symptoms are: coughing, wheezing, tightness of the chest and shortness of breath, however not everybody will get these symptoms. Some people will experience these symptoms from time to time and a few may experience these symptoms all the time. The diagnosis of asthma is a clinical one, and can be difficult in children. Defining whether a person, particularly a child suffers from asthma can be very subjective as there is no single test that can be taken to confirm diagnosis. In addition to this, one of the main difficulties in asthma diagnoses is its variability and intermittent nature. 

The “peak flow” test is used in asthma care to assess the severity of an attack and the response to treatment. However, it must be remembered that peak flow is a measure that is not specific just to asthma, and that other cases of breathing difficulties result in a low peak flow. Spirometry is a specialist test that is sometimes used to assist making the diagnosis. Diagnosis of asthma in general practice is usually based on clinical history, clinical examination and response to initial treatment.
What factors may influence how many people have asthma? 

There are many possible risk factors thought to contribute to both the expression and persistence of asthma. Asthma can start at any age. It is difficult to know what causes asthma, but so far it is known that (Rees, 2005): 
· A family history of asthma increases risk.
· Many aspects of modern lifestyles – such as changes in housing and diet and a more hygienic environment – may have contributed to the rise in asthma.
· Smoking during pregnancy increases the chance of a child developing asthma.
· Second-hand smoke increases the chance of developing asthma.
· Environmental pollution can make asthma symptoms worse, but it has not been proven to cause asthma. Outdoor environmental pollution levels do not correlate with changes in asthma prevalence. Indoor pollution may be more important.

If an area has a higher prevalence of asthma compared to another area, it can be due to a combination of the above and many other factors. 
Data 
Source of data
Historically it has not been possible to measure prevalence of asthma at a small area level. This is because asthma, like many other chronic conditions, is managed almost always in the primary care setting. Records for each individual diagnosed with the disease have been retained by their General Practitioner, an independent contractor governed by strict codes of confidentiality. However, the Secure Anonymised Information Linkage (SAIL) project, has allowed a suitably anonymised subset of individual patient records to be extracted from participating GP practices. This study has used this data source to provide estimates of the prevalence of asthma for the 36 Swansea electoral division areas. It is important to note this is not an epidemiological study using standardised case definitions. Rather it is a representation of the diagnosis and recording of asthma in the primary care setting. 
The map below shows the locations of the GP Practices in Swansea, the large majority of which are seen to be located in the urban part of the local authority area.
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What factors may influence the GP recorded prevalence of asthma? 
It is important to understand the environment and constraints under which the data captured. Practices do vary to some extent in their coding and recording practice, and their data reflects the priorities, needs, specialist areas, capacity and skills of the whole practice. In addition, cases of each condition exist which have not yet been detected and / or reported. 

The patient’s journey through primary care consists of a number of stages and at each stage data may or may not be recorded. The volume and quality of data is dependant on it being fully and accurately recorded at each stage.  If it is not, then the data captured may not reflect the real position. Figure 1 below demonstrates this.

Figure 1: Recording of data in the community
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Coding issues
Practices in general use a GP Clinical System as a record of the clinical consultation and other contacts with patients. In some instances information, particularly older information may be recorded in the patient’s notes and not on the system or vice versa.

The vast majority of practices, not only in Swansea, but in Wales and the UK as a whole use a coding system to capture information called Read codes, and the most common of these is Version 2. More recently a new coding system is available, known as Read 3. However, there are only a few practices in Wales using this coding structure, one of which is located in Swansea. It is possible to map these codes to some extent to Read 2 but this is a time consuming exercise and it was not possible to deliver this within the time given to produce this report. This could be explored if required and resources are available.

In addition to this, one clinical system provider known as EMIS has a facility to allow GP practices to generate local codes which are under the control of individual practices and thus it is very difficult to collate data relating to these as they are practice or even clinician defined. These issues are being addressed in Wales by the General Medical Services Information Management and Technology (GMS IM&T) Programme Board as they have implications for the Individual Health Record.

Research questions
The aim of this study is to answer the following specific questions:

1. What was the recorded diagnosed prevalence of asthma in Swansea in 2007 at the electoral ward level for:
· Persons, all ages

· Children, aged 5-14
2. Can any differences in this prevalence be explained by differences in recording systems among GPs, or by underlying variations in deprivation?

Method
Study design

This is a cross sectional study to determine the diagnosed and recorded prevalence of asthma in 2007 for Swansea residents by electoral division (ward). It is important to note that the diagnosed and recorded prevalence of asthma will be lower than the actual prevalence – as described in the ‘Data’ section previously.
The study period of 2007 was chosen as this was the most up-to-date and therefore reliable available data for determining diagnosed and recorded prevalence at the time of the study.
Data from the SAIL system were used as this system provided the only available source of anonymised individual GP data for Swansea residents at the time of the study.
Electoral divisions were chosen as the most appropriate geography for small areas as they are recognised by members of the public and by council members alike. Other options included lower, middle and upper super output areas which are geographies commonly used in more recent years for statistical analyses but not widely recognised by the general public. Appendix A includes a map and key detailing the boundaries of the 36 electoral divisions in Swansea.
Patients were assigned to electoral divisions by their area of residence and not the location of their registered GP practice. Asthma data were age standardised (using the European standard population) to adjust for differences in age structures of the electoral divisions in Swansea (see Appendix B for further details). Brief descriptions of other statistics used in this report can also be found in Appendix B.
Asthma patients (numerator)

Asthma patients have been identified as those meeting one or more of the following criteria:

· Having an asthma diagnosis recorded in 2007 (i.e. appropriate Read code – see Appendix C)

· Having an asthma administration code recorded in 2007 (see Appendix D)
· Having an asthma diagnosis recorded before 2007 and been prescribed an asthma drug in 2007 (see Appendix E)
Patients have been allocated to electoral divisions (wards) by place of residence i.e. not by the location of their registered GP practice.

It is important to note that due to the method described above for identifying asthma patients, it is recognised that the following groups will not be included in the analyses: 

· Persons with no diagnosis of asthma (Read code) recorded on GP system between 1993 and 2007 and no asthma administration code recorded for 2007.
· Persons with a recorded diagnosis of asthma (Read code) pre-2007 but no record of prescribed treatment for asthma or asthma administration code in 2007. These patients are assumed to be resolved cases.
· Swansea residents who are registered with GP practices whose main surgery is located outside of the Swansea LA boundaries. These are excluded for the pragmatic reason that at the time of analysis, SAIL did not acquire data from GP practices outside of Swansea. It is expected that most Swansea residents will be registered with a Swansea practice, so this is not considered a significant weakness.  
It is recognised that an epidemiological case definition for asthma has not been used and analyses have relied on individual clinicians’ diagnoses. However, 2 members from the Primary Medical Care Advisory Team (PMCAT) assessed the selection criteria used to be fit for purpose.

Numbers of residents (denominator)

Populations derived from the SAIL GP registrations data were used as denominators for analyses.
Deprivation

Several indices for small area deprivation are available. This study used the 2001 Townsend index of deprivation which is a summary score for small areas calculated from Census data. The limitations of the Townsend index are well known. In particular, the index has been criticised for lack of validity in rural areas where, unlike in urban areas, car ownership may be a necessity at all levels of deprivation. Nevertheless, we have chosen to use the Townsend index because of its frequent use in the field of population health research (and therefore comparability with other research results), its independence from health variables in its construction, and its availability at the level of electoral divisions in Wales (NPHS, 2004; Christie S & Fone D, 2002).
Results

Almost 97% of Swansea residents registered with Swansea GPs are covered by SAIL. In addition, analyses of the SAIL data have shown that 18,680 out of 241,490 patients resident in Swansea have asthma. This gives a prevalence of diagnosed and recorded asthma for Swansea residents of 1 in 13 persons all ages (7.7%) and 1 in 12 children aged 5-14 (8.4%). See the ‘Discussion’ section for information on how these figures compare to those from other data sources.
Persons, all ages
The chart below gives the age standardised rates for asthma prevalence with 95% confidence intervals by electoral division. The highlighted area is St. Thomas electoral division.

[image: image4.emf]Asthma prevalence, persons all ages: 2007

Data source: SAIL
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The prevalence of asthma in St. Thomas electoral division is seen to be below the average rate for the Swansea local authority area. 

The European age standardised rates (EASRs) presented in the chart above have been compared to the Swansea average and the results relating to statistical significance are displayed in the map below:
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The asthma prevalence rate for the St. Thomas electoral division area is seen to be comparable to the average for the Swansea local authority area. There is no clear geographical pattern to the distribution of asthma prevalence in the Swansea area.
Children, aged 5-14

The original enquiry was in relation to children aged 0-14 with asthma. However, medical staff at Swansea University expressed concern at the likelihood of over-reporting of asthma cases for the 0-4 age group (wheezy bronchitis cases). Therefore, to eliminate this likely error it was decided to look at prevalence for children aged 5-14.
The chart below gives the age standardised rates for asthma prevalence in children aged 5-14 by electoral division. The highlighted area (St. Thomas) is the electoral division in which the landfill site is located.
[image: image6.emf]Asthma prevalence, children aged 5-14: 2007

Data source: SAIL
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As was the case for persons of all ages in the previous analysis, the asthma prevalence rate for children aged 5-14 resident in the St. Thomas electoral division area is seen to be below the average for the Swansea local authority area. The standardised rates presented in the chart above were compared to the Swansea average. None of the electoral division areas were found to be statistically different to the average for the Swansea local authority area. This may be attributable to the small numbers of cases involved, as illustrated by the wide confidence intervals.
Deprivation
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Townsend deprivation scores have been derived for all electoral divisions in Wales. Based on their deprivation scores, the electoral divisions were divided into five groups, with each group having an equal number of electoral divisions. The map below shows the deprivation fifths into which each of the 36 electoral divisions for Swansea fall, with the most deprived areas seen to be in the more urban parts of the county.
Many illnesses are related to deprivation (NPHS, 2004); analyses have been undertaken to determine if there is a demonstrable association at the electoral division level between asthma prevalence and deprivation in the Swansea area. 
A scatter plot of EASR against Townsend is shown below. There is no obvious pattern within Swansea and it is possible that the highest Townsend value may have a strong influence on any subsequent correlation calculation.
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Normality tests for the two variables (Townsend and the EASR) indicated that Townsend is not normally distributed, so a non-parametric correlation was performed i.e. Kendall’s tau. The correlation coefficient of the test was 0.2286 with an associated p value of 0.0514. This is a borderline result, just over the α value of 0.05, and not sufficient evidence to demonstrate a statistically significant association between deprivation and asthma at the electoral division level. Further information on the test and its results are included in Appendix F.
GP systems/code versions

Patients may not be registered with the GP practice nearest to their residence. Also, a cross tabulation of asthma patients by registered GP practice and electoral division of residence revealed that residents of St. Thomas electoral division area with asthma are registered with more than 10 different GP practices within the Swansea area (see Appendix G). 
As highlighted in the Data section, there is an issue with data completeness. In particular, one of the 35 Swansea practices uses Read version3 coding and 10 practices use the EMIS system which has a facility to create local codes which will not have been included in the analyses for this study. As a result of these 2 issues, investigations revealed that approximately 700 out of 19,380 (3.6%) asthma patients included in the study will have been missed however the large majority of these patients will be registered with practices that do not cover the St. Thomas electoral division. 
Discussion
This study has provided a useful opportunity for the NPHS to use the SAIL system and therefore, to assess the capabilities of SAIL for answering public health questions. A considerable amount of time was needed to become familiar with this new data source and address the problems and issues as they arose. The parameters of the study meant that only the GP registration data were needed and therefore the linkage facility of the SAIL system was not used.
Other data sources for this study were considered but none were able to provide the level of detail needed to answer the concerns raised by the St. Thomas residents. Later this year AuditPlus will be released, which is a web-based tool that will provide data on age and sex of patients by registered GP practice. Unfortunately, AuditPlus will not contain information on area of residence for patients. 
Practices do vary to some extent in their coding and recording practice, and their data reflects the priorities, needs, specialist areas, capacity and skills of the whole practice. In addition, cases of each condition exist which have not yet been detected and / or reported. However, evidence about the use of electronic systems by GPs during patient consultations suggests that these systems are viewed favourably by GPs and patients and are widely used across the UK (Smith P, 2007; Morris L, 2003). Suggesting, GP data records on the system, and therefore on SAIL, are likely to be up-to-date and complete.
It is important to note that there is likely to be misclassification of some with asthma diagnosis e.g. some patients in the 0-4 age group with wheezy bronchitis and some older patients with chronic obstructive pulmonary disease may be incorrectly coded as asthma.

Figures for recorded and diagnosed prevalence for Swansea residents using the SAIL asthma data were 7.7% for all ages and 8.4% for children aged 5-14. These figures are lower than those reported by the Welsh Health Survey which records self reported morbidity for persons aged 16+ (11% (WAG, 2008)) but more comparable to those reported by the Quality and Outcomes Framework (QOF) for GP Practices in Swansea (6.9%) and Wales (6.5%) (Welsh Assembly Government (WAG), 2009). 
The difference in prevalence from this study, using SAIL data, compared to QOF almost certainly due to the use of different definitions. QOF asthma patients are identified as those with a recorded diagnosis for asthma and been prescribed an asthma drug in 2007 (see Appendix B). However, the definition used for this study using the SAIL data used the QOF definition and also included patients:
· Having an asthma diagnosis recorded in 2007 (i.e. appropriate Read code – see Appendix C)

· Having an asthma administration code recorded in 2007 (see Appendix D)

Conclusions
SAIL includes a unique dataset of anonymised individual GP records for Swansea residents. Using SAIL data has been challenging but informative in the availability and uses of these data for analysing conditions typically managed in the primary care setting. 
Diagnosed and recorded asthma prevalence for persons of all ages resident in the St. Thomas electoral division in 2007 was seen to be lower than and comparable to the Swansea local authority average. A similar picture was evident in children aged 5-14.
A correlation test failed to demonstrate any association between asthma prevalence and deprivation for Swansea residents. 
Variations in recording patterns vary between GP practices, partly due to different electronic practice management systems. However, this is not thought to have a significant impact on asthma prevalence figures for the St Thomas electoral division. 
In summary, this study has shown that asthma levels in people living in the St. Thomas area are comparable to Swansea as a whole.  Further investigations on this topic are not deemed to be necessary at this stage.
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Appendix A – Electoral division (ward) map
The map below identifies the names and boundaries of the 36 electoral divisions in Swansea.
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MSOAs

A W02000168 Swansea 001 Q W02000184 Swansea 017

B W02000169 Swansea 002 R W02000185 Swansea 018

C W02000170 Swansea 003 S W02000186 Swansea 019

D W02000171 Swansea 004 T W02000187 Swansea 020

E W02000172 Swansea 005 U W02000188 Swansea 021

F W02000173 Swansea 006 V W02000189 Swansea 022

G W02000174 Swansea 007 W W02000190 Swansea 023

H W02000175 Swansea 008 X W02000191 Swansea 024

I W02000176 Swansea 009 Y W02000192 Swansea 025

J W02000177 Swansea 010 Z W02000193 Swansea 026

K W02000178 Swansea 011 AA W02000194 Swansea 027

L W02000179 Swansea 012 AB W02000195 Swansea 028

M W02000180 Swansea 013 AC W02000196 Swansea 029

N W02000181 Swansea 014 AD W02000197 Swansea 030

O W02000182 Swansea 015 AE W02000198 Swansea 031

P W02000183 Swansea 016


Appendix B – Statistics used 

Age standardised rate

Age standardisation allows comparison of rates across different populations while taking account of the different age structures of those populations. Failure to take account of differing age-structures can be very misleading when comparing rates of illness in different populations.

We use direct European age standardisation in this document. The standardised rate represents the overall rate you would get if the population had the same age-structure as a theoretical standard European population. In order to calculate this we apply the rates which occur in each age band to the new (standard) population structure. The measure only allows for comparison between rates which have been standardised; it is not a proportion or risk of an event occurring and does not, of itself, involve a comparison with rates across Europe.

Confidence intervals

Where applicable and possible to do so, 95 per cent confidence intervals have been calculated. Confidence intervals are indications of the natural variation that would be expected around a rate and they should be considered when assessing or interpreting a rate.
The size of the confidence interval is dependent on the number of events occurring (asthma diagnoses) and the size of the population from which the events came. Generally speaking, rates based on small numbers of events and small populations are likely to have wider confidence intervals. Conversely, rates based on large populations are likely to have narrower confidence intervals. 

Statistical significance

Statistical significance suggests that there is a reason other than chance (random effect) as to why rates are different but it does not indicate what those reasons are.
Appendix C – asthma diagnosis Read codes & descriptions 

H330
: 
Extrinsic (atopic) asthma

H3300 : 
Extrinsic asthma without status asthmaticus

H3301 : 
Extrinsic asthma with status asthmaticus

H330z
: 
Extrinsic asthma NOS

H331
:
Intrinsic asthma

H3310 : 
Intrinsic asthma without status asthmaticus

H3311 : 
Intrinsic asthma with status asthmaticus

H331z : 
Intrinsic asthma NOS

H332
:
Mixed asthma

H334
: 
Brittle asthma

H33z
:
Asthma unspecified

H33z0 :
Status asthmaticus NOS

H33z2 : 
Late-onset asthma

H33zz : 
Asthma NOS
N.B. excludes 'H333.' and 'H33z1' diagnoses codes

Appendix D – asthma administration codes & descriptions

663
Asthma sometimes restricts exercise

1780
Aspirin induced asthma

6630
Asthma severely restricts exercise

14B4.
H/O: asthma

173A.
Exercise induced asthma

173c.
Occupational asthma

1O2..
Asthma confirmed

663..
Asthma monitoring

663e.
Asthma restricts exercise

663f.
Asthma never restricts exercise

663h.
Asthma - currently dormant

663j.
Asthma - currently active

663m.
Asthma accident and emergency attendance since last visit

663N.
Asthma disturbing sleep

663n.
Asthma treatment compliance satisfactory

663N0
Asthma causing night waking

663N1
Asthma disturbs sleep weekly

663N2
Asthma disturbs sleep frequently

663O.
Asthma not disturbing sleep

663O0
Asthma never disturbs sleep

663P.
Asthma limiting activities

663p.
Asthma treatment compliance unsatisfactory

663Q.
Asthma not limiting activities

663q.
Asthma daytime symptoms

663r.
Asthma causes night symptoms 1 to 2 times per month

663s.
Asthma never causes daytime symptoms

663t.
Asthma causes daytime symptoms 1 to 2 times per month

663U.
Asthma management plan given

663u.
Asthma causes daytime symptoms 1 to 2 times per week

663V.
Asthma severity

663v.
Asthma causes daytime symptoms most days

663V0
Occasional asthma

663V1
Mild asthma

663V2
Moderate asthma

663V3
Severe asthma

663W.
Asthma prophylactic medication used

663w.
Asthma limits walking up hills or stairs

663x.
Asthma limits walking on the flat

663y.
Number of asthma exacerbations in past year

66Y9.
Step up change in asthma management plan

66YA.
Step down change in asthma management plan

66YK.
Asthma follow-up

68C3.
Asthma screening

8H2P.
Emergency admission, asthma

9hA..
Exception reporting: asthma quality indicators

9hA1.
Excepted from asthma quality indicators: Patient unsuitable

9hA2.
Excepted from asthma quality indicators: Informed dissent

8791.
Further asthma - drug prevent.

8793.
Asthma control step 0

8794.
Asthma control step 1

8795.
Asthma control step 2

8796.
Asthma control step 3

8797.
Asthma control step 4

8798.
Asthma control step 5

66Y5.
Change in asthma management plan

66Y9.
Step up change in asthma management plan

66YA.
Step down change in asthma management plan

66YC.
Absent from work or school due to asthma

66YE.
Asthma monitoring due

66YJ.
Asthma annual review

66YK.
Asthma follow-up

66YP.
Asthma night-time symptoms

66YQ.
Asthma monitoring by nurse

66YR.
Asthma monitoring by doctor

66YZ.
Does not have asthma management plan

Appendix E – asthma drug Read codes & descriptions

c1 : SELECTIVE BETA-ADRENOCEPTOR STIMULANT

c11 : SALBUTAMOL [ORAL PREPARATIONS]

c111 : *ASMAVEN 2mg tablets

c112 : *ASMAVEN 4mg tablets

c113 : *COBUTOLIN 2mg tablets

c114 : *COBUTOLIN 4mg tablets

c115 : *SALBULIN 2mg tablets

c116 : *SALBULIN 4mg tablets

c117 : *SALBULIN 2mg/2mL liquid

c118 : *VENTOLIN 2mg tablets

c119 : *VENTOLIN 4mg tablets

c11A : *VENTOLIN CR 4mg m/r tablets

c11B : *SALBUTAMOL 4mg m/r tablets

c11C : *VENTOLIN CR 8mg m/r tablets

c11D : SALAPIN 2mg/5mL sugar free syrup

c11a : *VENTOLIN 8mg m/r tablets

c11b : VENTOLIN 2mg/5mL syrup

c11c : VOLMAX 4mg m/r tablets

c11d : VOLMAX 8mg m/r tablets

c11e : *SALBUVENT 2mg tablets

c11f : *SALBUVENT 4mg tablets

c11g : *SALBUVENT 2mg/5mL syrup

c11h : SALBUVENT 2mg/5mL syrup 2litre

c11i : *VENTOLIN CR 4mg m/r tablets

c11j : SALBUTAMOL 4mg m/r tablets

c11k : *VENTOLIN CR 8mg m/r tablets

c11m : LIBETIST 2mg/5mL sugar free syrup

c11n : SALBUTAMOL 4mg m/r capsules

c11o : SALBUTAMOL 8mg m/r capsules

c11p : VENTMAX SR 4mg m/r capsules

c11q : VENTMAX SR 8mg m/r capsules

c11v : SALBUTAMOL 4mg tablets

c11w : *SALBUTAMOL 2mg/2mL liquid

c11x : SALBUTAMOL 2mg tablets

c11y : SALBUTAMOL 8mg m/r tablets

c11z : SALBUTAMOL 2mg/5mL sugar free syrup

c12 : SALBUTAMOL [PARENTERAL PREPARATIONS]

c121 : VENTOLIN 250micrograms/5mL injection

c122 : VENTOLIN 500microgram/1mL injection

c123 : VENTOLIN 5mg/5mL intravenous infusion

c124 : SALBUVENT 250microgram/5mL injection

c125 : SALBUVENT 500micrograms/1mL injection

c126 : SALBUVENT 5mg/5mL intravenous infusion

c12w : *SALBUTAMOL 5mg/50mL injection

c12x : SALBUTAMOL 250micrograms/5mL injection

c12y : SALBUTAMOL 500microgram/1mL injection

c12z : SALBUTAMOL 5mg/5mL intravenous infusion

c13 : SALBUTAMOL [INHALATION PREPRATIONS]

c131 : *ASMAVEN 100micrograms inhaler

c132 : COBUTOLIN 100microgram inhaler

c133 : SALBULIN 100micrograms inhaler

c134 : VENTOLIN 100micrograms inhaler

c135 : VENTOLIN 2.5mg/2.5mL Nebules

c136 : VENTOLIN 200micrograms rotacaps

c137 : VENTOLIN 400micrograms rotacaps

c138 : ROTAHALER DEVICE

c139 : VENTOLIN 100mg/20mL respirator solution

c13A : STERI-NEB SALAMOL 2.5mg nebulisation units

c13B : STERI-NEB SALAMOL 5mg nebulisation units

c13C : SALBUTAMOL 200micrograms disks+disk inhaler

c13D : SALBUTAMOL 400micrograms disks+disk inhaler

c13E : SALBUTAMOL 200micrograms disk refill

c13F : SALBUTAMOL 400micrograms disk refill

c13G : SALBUTAMOL 100micrograms breath-act aerosol inhaler

c13H : *SALAMOL 100micrograms inhaler

c13I : AIROMIR 100micrograms CFC-free inhaler

c13J : SALBUTAMOL 100micrograms CFC-free inhaler

c13K : SALAMOL EASI-BREATHE 100mcg breath-actuated aerosol inhaler

c13L : SALBUTAMOL 200micrograms breath-actuated dry powder inhaler

c13M : VENTOLIN 200micrograms Accuhaler

c13N : SALBUTAMOL 100micrograms vortex metered dose inhaler

c13O : VENTOLIN EASI-BREATHE 100microgram inhaler

c13P : SALBUTAMOL 100micrograms Spacehaler

c13Q : ASMASAL 95micrograms Clickhaler

c13R : SALBUTAMOL 100micrograms breath-act dry powder inhaler

c13S : SALBUTAMOL 95micrograms breath-actuated dry powder inhaler

c13T : VENTOLIN 100micrograms Evohaler

c13U : SALBUTAMOL 100mcg CFC-free breath-actuated aerosol inhaler

c13V : AIROMIR 100micrograms CFC-free Autohaler

c13W : MAXIVENT 2.5mg/2.5mL Steripoules

c13X : MAXIVENT 5mg/2.5mL Steripoules

c13Y : SALBULIN 100micrograms CFC-free inhaler

c13Z : SALAMOL 100micrograms CFC-free inhaler

c13a : AEROLIN-400 100microgram inhaler

c13b : *ROTAHALER DEVICE

c13c : AEROLIN AUTO 100microgram inhaler

c13d : VENTODISKS 200micrograms diskhaler 14x8

c13e : VENTODISKS 400micrograms diskhaler 14x8

c13f : VENTODISKS 200micrograms disk refill 14x8

c13g : VENTODISKS 400micrograms disk refill 14x8

c13h : SALBUVENT 100micrograms inhaler

c13i : SALBUVENT RONDO 100microgram inhaler

c13j : SALBUVENT 5mg/mL respirator solution

c13k : *SALBUVENT RONDO spacer x1

c13l : AEROLIN 100micrograms Autohaler 200d

c13m : VENTOLIN 5mg/2.5mL Nebules

c13n : AEROLIN 100micrograms Autohaler 100d

c13o : SALBUTAMOL 5mg/2.5mL nebulisation units

c13p : MAXIVENT 100microgram inhaler

c13q : SALBUTAMOL 200 Cyclocaps

c13r : SALBUTAMOL 400 Cyclocaps

c13s : *VENTOLIN rotahaler device

c13v : SALBUTAMOL 100microgram inhaler

c13w : SALBUTAMOL 2.5mg/2.5mL nebulisation units

c13x : SALBUTAMOL 200micrograms inhalation capsules

c13y : SALBUTAMOL 400micrograms inhalation capsules

c13z : SALBUTAMOL 100mg/20mL respirator solution

c14 : TERBUTALINE SULPHATE [RESPIRATORY USE]

c141 : BRICANYL 5mg tablets

c142 : BRICANYL 1.5mg/5mL syrup

c143 : BRICANYL 500micrograms/1mL injection

c144 : BRICANYL 250micrograms inhaler

c145 : BRICANYL 250micrograms refill cannister

c146 : BRICANYL 250micrograms spacer inhaler

c147 : BRICANYL RESPULES 5mg/2mL nebuliser solution

c148 : BRICANYL 100mg/10mL respirator solution

c149 : *BRICANYL SA 7.5mg m/r tablets

c14a : *MONOVENT 5mg tablets

c14b : *MONOVENT 1.5mg/5mL syrup

c14c : *MONOVENT SA 7.5mg m/r tablets

c14d : *NEBUHALER spacer device

c14e : BRICANYL 2.5mg/5mL injection

c14f : BRICANYL 500micrograms Turbohaler

c14g : TERBUTALINE 500micrograms inhaler

c14h : TERBUTALINE 2.5mg/5mL injection

c14i : TERBUTALINE SULPHATE 200mg/20mL nebuliser solution

c14j : TERBUTALINE 500micrograms breath-actuated dry powder inhaler

c14k : BRICANYL 200mg/20mL respirator solution

c14r : TERBUTALINE 5mg tablets

c14s : TERBUTALINE 500microgram/1mL injection

c14t : TERBUTALINE 250micrograms inhaler

c14u : TERBUTALINE 250micrograms refill cannister

c14v : TERBUTALINE 250micrograms spacer

c14w : TERBUTALINE 5mg/2mL nebuliser solution

c14x : TERBUTALINE 100mg/10mL respirator solution

c14y : *TERBUTALINE 7.5mg m/r tablets

c14z : TERBUTALINE 1.5mg/5mL syrup

c15 : FENOTEROL HYDROBROMIDE

c151 : *BEROTEC 200micrograms inhaler

c152 : BEROTEC 100mg/20mL respirator solution

c153 : *BEROTEC 100micrograms inhaler

c154 : FENOTEROL 100micrograms inhaler

c15y : FENOTEROL 200micrograms inhaler

c15z : FENOTEROL 100mg/20mL respirator solution

c16 : PIRBUTEROL

c161 : *EXIREL 10mg capsules

c162 : *EXIREL 15mg capsules

c163 : *EXIREL 7.5mg/5mL syrup

c164 : *EXIREL 200micrograms inhaler

c16w : *PIRBUTEROL 10mg capsules

c16x : *PIRBUTEROL 15mg capsules

c16y : *PIRBUTEROL 7.5mg/5mL syrup

c16z : PIRBUTEROL 200micrograms inhaler

c17 : REPROTEROL HYDROCHLORIDE

c171 : *BRONCHODIL 20mg tablets

c172 : *BRONCHODIL 10mg/5mL elixir

c173 : BRONCHODIL 500micrograms inhaler

c174 : BRONCHODIL 10mg/mL respirator solution

c17w : *REPROTEROL 20mg tablets

c17x : *REPROTEROL 10mg/5mL elixir

c17y : REPROTEROL 500micrograms inhaler

c17z : REPROTEROL 10mg/mL respirator solution

c18 : RIMITEROL HYDROBROMIDE

c181 : PULMADIL 200micrograms inhaler

c182 : PULMADIL 200micrograms autohaler

c183 : PULMADIL 200micrograms auto refill cannister

c184 : RIMITEROL 200micrograms breath-actuated aerosol inhaler

c18y : RIMITEROL 200micrograms inhaler

c18z : RIMITEROL 200micrograms auto refill cannister

c19 : SALMETEROL XINAFOATE

c191 : SALMETEROL 25microgram inhaler

c192 : *SEREVENT 25microgram inhaler

c193 : SEREVENT 50microgram diskhaler

c194 : SEREVENT 50micrograms disk refill

c195 : SALMETEROL 50micrograms disks+disk inhaler

c196 : SALMETEROL 50micrograms disk refill

c197 : SALMETEROL 50micrograms breath-actuated dry powder inhaler

c198 : SEREVENT 50micrograms Accuhaler

c199 : SEREVENT 25micrograms Evohaler

c19z : SALMETEROL 25micrograms CFC-free inhaler

c1A : SALINE FOR NEBULISATION

c1A1 : STERI-NEB SALINE 0.9% nebules

c1A2 : SODIUM CHLORIDE 0.9% nebules

c1B : BAMBUTEROL HYDROCHLORIDE

c1B1 : BAMBEC 10mg tablets

c1B2 : BAMBEC 20mg tablets

c1B3 : BAMBUTEROL HYDROCHLORIDE 10mg tablets

c1B4 : BAMBUTEROL HYDROCHLORIDE 20mg tablets

c1C : FORMOTEROL

c1C1 : FORMOTEROL FUMARATE 12micrograms inhalation capsules+inhaler

c1C2 : FORADIL 12micrograms inhalation capsules+inhaler

c1C3 : FORMOTEROL FUMARATE 6micrograms breath-act dry powder inh

c1C4 : FORMOTEROL FUMARATE 12micrograms breath-act dry powder inh

c1C5 : OXIS 6micrograms Turbohaler

c1C6 : OXIS 12micrograms Turbohaler

c1C7 : ATIMOS MODULITE 12micrograms metered dose inhaler

c1Cz : FORMOTEROL FUMARATE DIHYDRATE 12mcg metered dose inhaler

c1D : SALMETEROL+FLUTICASONE PROPIONATE

c1D1 : SERETIDE 100 Accuhaler

c1D2 : SERETIDE 250 Accuhaler

c1D3 : SERETIDE 500 Accuhaler

c1D4 : SERETIDE 50 Evohaler

c1D5 : SERETIDE 125 Evohaler

c1D6 : SERETIDE 250 Evohaler

c1Du : SALMETEROL+FLUTICASONE PROPIONATE 25mcg/50mcg CFC-free inh

c1Dv : SALMETEROL+FLUTICASONE PROPIONATE 25mcg/125mcg CFC-free inh

c1Dw : SALMETEROL+FLUTICASONE PROPIONATE 25mcg/250mcg CFC-free inh

c1Dx : SALMETEROL+FLUTICASONE PROPIONATE 50mcg/100mcg b-act pdr inh

c1Dy : SALMETEROL+FLUTICASONE PROPIONATE 50mcg/250mcg b-act pdr inh

c1Dz : SALMETEROL+FLUTICASONE PROPIONATE 50mcg/500mcg b-act pdr inh

c1E : SALBUTAMOL [INHALATION PREPRATIONS 2]

c1E1 : SALAMOL EASI-BREATHE 100mcg CFC-free breath-act aerosol inh

c1E2 : PULVINAL SALBUTAMOL 200mcg breath-act dry powder inhaler

c1E3 : VENTODISKS 200micrograms diskhaler 15x8

c1E4 : VENTODISKS 400micrograms diskhaler 15x8

c1E5 : VENTODISKS 200micrograms disk refill 15x8

c1E6 : VENTODISKS 400micrograms disk refill 15x8

c1E7 : EASYHALER SALBUTAMOL 100mcg breath-actuated dry powder inh

c1E8 : EASYHALER SALBUTAMOL 200mcg breath-actuated dry powder inh

c1a : TULOBUTEROL HYDROCHLORIDE

c1a1 : *TULOBUTEROL 2mg tablets

c1a2 : *BRELOMAX 2mg tablets

c1a3 : *RESPACAL 2mg tablets

c1a4 : TULOBUTEROL 1mg/5mL sugar free liquid

c1a5 : RESPACAL 1mg/5mL sugar free liquid

c2 : OTHER ADRENOCEPTOR STIMULANTS

c21 : ADRENALINE [RESP]

c211 : ADRENALINE 500microgram/0.5mL injection

c212 : *ADRENALINE 1mg/1mL injection

c213 : MEDIHALER-EPI 280micrograms inhaler

c214 : MIN-I-JET ADREN 500microgram/0.5mL injection

c215 : MIN-I-JET ADREN 1mg/1mL injection

c216 : ADRENALINE 280micrograms inhaler

c22 : EPHEDRINE HYDROCHLORIDE [RESPIRATORY USE]

c221 : EPHEDRINE HYDROCHLORIDE 15mg tablets

c222 : EPHEDRINE HYDROCHLORIDE 30mg tablets

c223 : EPHEDRINE HYDROCHLORIDE 60mg tablets

c224 : EPHEDRINE HYDROCHLORIDE 15mg/5mL elixir

c225 : *CAM SF 15mg/5mL mixture

c226 : CAM 4mg/5mL sugar free mixture

c227 : EPHEDRINE HYDROCHLORIDE 4mg/5mL sugar free mixture

c23 : *ISOETHARINE HYDROCHLORIDE

c231 : *NUMOTAC 10mg m/r tablets

c23z : ISOETHARINE HCL 10mg m/r tablets

c24 : ISOPRENALINE SULPHATE

c241 : *ALEUDRIN 20mg tablets

c242 : ALEUDRIN 1% spray for nebuliser

c243 : ISO-AUTOHALER 80microgram inhaler

c244 : ISO-AUTOHALER 80microgram inhaler

c245 : MEDIHALER-ISO 80micrograms inhaler

c246 : MEDIHALER-ISO FORTE 400micrograms inhaler

c24v : ISOPRENALINE SULPHATE 20mg tablets

c24w : ISOPRENALINE SULPHATE 1% spray for nebuliser

c24x : ISOPRENALINE SULPHATE 80micrograms inhaler

c24y : ISOPRENALINE SULPHATE 80micrograms inhaler refill

c24z : ISOPRENALINE SULPHATE 400micrograms inhaler

c25 : ORCIPRENALINE SULPHATE [RESPIRATORY USE]

c251 : *ALUPENT 20mg tablets

c252 : ALUPENT 10mg/5mL syrup

c253 : ALUPENT 500microgram/1mL injection

c254 : *ALUPENT 750micrograms inhaler

c255 : ALUPENT 750micrograms inhaler refill

c25v : *ORCIPRENALINE 20mg tablets

c25w : ORCIPRENALINE 10mg/5mL syrup

c25x : ORCIPRENALINE 500microgram/1mL injection

c25y : ORCIPRENALINE 750micrograms inhaler

c25z : ORCIPRENALINE 750micrograms inhaler refill

c3 : ANTICHOLINERGIC BRONCHODILATORS

c31 : IPRATROPIUM BROMIDE [1]

c311 : *ATROVENT 20micrograms inhaler

c312 : ATROVENT 500microgram/2mL nebuliser solution

c313 : ATROVENT FORTE 40microgram inhaler

c314 : ATROVENT 250microgram/1mL nebuliser solution

c315 : ATROVENT 20micrograms Autohaler

c316 : STERI-NEB IPRATROPIUM 250micrograms/1mL nebulisation units

c317 : STERI-NEB IPRATROPIUM 500micrograms/2mL nebulisation units

c318 : ATROVENT 40micrograms Aerocaps refill pack

c319 : ATROVENT 40micrograms Aerocaps+Aerohaler device

c31A : IPRATROPIUM BROMIDE 40mcg inhalation capsules

c31B : IPRATROPIUM BROMIDE 40mcg inhalation capsules+inhaler device

c31C : RESPONTIN 250micrograms/1mL Nebules

c31D : RESPONTIN 500micrograms/2mL Nebules

c31E : TROPIOVENT 250micrograms/1mL Steripoules

c31F : TROPIOVENT 500micrograms/2mL Steripoules

c31G : ATROVENT 20micrograms CFC-free inhaler

c31t : IPRATROPIUM BROMIDE 20micrograms CFC-free inhaler

c31u : IPRATROPIUM 20micrograms breath-actuated aerosol inhaler

c31v : IPRATROPIUM 250micrograms/1mL nebuliser solution

c31w : IPRATROPIUM 500micrograms/2mL nebuliser solution

c31x : IPRATROPIUM 20micrograms inhaler

c31y : IPRATROPIUM 250micrograms/mL nebuliser solution

c31z : IPRATROPIUM 40microgram inhaler

c32 : OXITROPIUM BROMIDE

c321 : OXITROPIUM 100micrograms/dose inhaler 200dose

c322 : OXIVENT 100micrograms/dose inhaler 200dose

c323 : OXIVENT 100micrograms Autohaler

c324 : OXITROPIUM 100micrograms breath-actuated aerosol inhaler

c33 : TIOTROPIUM

c331 : TIOTROPIUM 18micrograms inhalation capsules

c332 : TIOTROPIUM 18micrograms capsules with inhaler device

c33y : SPIRIVA COMBOPACK 18mcg caps+HandiHaler inhaler device

c33z : SPIRIVA 18micrograms inhalation capsules

c4 : XANTHINE BRONCHODILATORS

c41 : AMINOPHYLLINE

c411 : AMINOPHYLLINE 100mg tablets

c412 : AMINOPHYLLINE 250mg/10mL injection

c413 : AMINOPHYLLINE 500mg/2mL injection

c414 : AMINOPHYLLINE 50mg suppositories

c415 : AMINOPHYLLINE 100mg suppositories

c416 : AMINOPHYLLINE 150mg suppositories

c417 : AMINOPHYLLINE 180mg suppositories

c418 : AMINOPHYLLINE 360mg suppositories

c419 : *THEODROX tablets

c41A : *NORPHYLLIN 100mg tablets

c41B : NORPHYLLIN SR 225mg m/r tablets

c41C : NORPHYLLIN SR 350mg m/r tablets

c41a : PHYLLOCONTIN CONTINUS 225mg m/r tablets

c41b : PHYLLOCONTIN FORTE 350mg m/r tablets

c41c : PHYLLOCONTIN PAEDIATRIC 100mg m/r tablets

c41d : AMINOPHYLLINE 225mg m/r tablets

c41e : *PECRAM 225mg m/r tablets

c41f : AMINOPHYLLINE 350mg m/r tablets

c41g : AMINOPHYLLINE 100mg m/r tablets

c41h : *AMNIVENT 225mg m/r tablets

c41i : *AMNIVENT 350mg m/r tablets

c41j : MIN-I-JET AMINOPHYLLINE 250mg/10mL injection

c41k : AMINOPHYLLINE 250mg/10mL prefilled syringe

c41m : AMINOPHYLLINE HYDRATE 225mg m/r tablets

c42 : CHOLINE THEOPHYLLINATE

c421 : *CHOLEDYL 100mg tablets

c422 : *CHOLEDYL 200mg tablets

c423 : *CHOLEDYL 62.5mg/5mL syrup

c424 : SABIDAL SR-270 424mg m/r tablets

c42w : CHOLINE THEOPHYLLINATE 100mg tablets

c42x : CHOLINE THEOPHYLLINATE 200mg tablets

c42y : CHOLINE THEOPHYLLINATE 62.5mg/5mL syrup

c42z : CHOLINE THEOPHYLLINATE 424mg m/r tablets

c43 : THEOPHYLLINE

c431 : *BIOPHYLLINE 125mg/5mL syrup

c432 : *NUELIN 125mg tablets

c433 : *NUELIN 60mg/5mL liquid

c434 : *LASMA 300mg m/r tablets

c435 : NUELIN SA 175mg m/r tablets

c436 : NUELIN SA-250 250mg m/r tablets

c437 : *PRO-VENT 300mg m/r capsules

c438 : SLO-PHYLLIN 60mg m/r capsules

c439 : SLO-PHYLLIN 125mg m/r capsules

c43A : THEOPHYLLINE 200mg/10mL injection

c43B : THEOPHYLLINE 10mg/5mL sugar free solution

c43a : SLO-PHYLLIN 250mg m/r capsules

c43b : *THEO-DUR 200mg m/r tablets

c43c : *THEO-DUR 300mg m/r tablets

c43d : *THEOGRAD 350mg m/r tablets

c43e : UNIPHYLLIN CONTINUS 400mg m/r tablets

c43f : UNIPHYLLIN CONTINUS 200mg m/r tablets

c43g : LABOPHYLLINE 200mg/10mL injection

c43h : UNIPHYLLIN CONTINUS 300mg m/r tablets

c43i : *BIOPHYLLINE 350mg m/r tablets

c43j : *BIOPHYLLINE 500mg m/r tablets

c43k : THEOPHYLLINE 500mg m/r tablets

c43m : *THEOPHYLLINE 125mg/5mL syrup

c43n : *THEOPHYLLINE 125mg tablets

c43o : *THEOPHYLLINE 60mg/5mL liquid

c43p : THEOPHYLLINE 175mg m/r tablets

c43q : THEOPHYLLINE 250mg m/r tablets

c43r : THEOPHYLLINE 300mg m/r capsules

c43s : THEOPHYLLINE 60mg m/r capsules

c43t : THEOPHYLLINE 125mg m/r capsules

c43u : THEOPHYLLINE 250mg m/r capsules

c43v : THEOPHYLLINE 200mg m/r tablets

c43w : THEOPHYLLINE 300mg m/r tablets

c43x : THEOPHYLLINE 350mg m/r tablets

c43y : THEOPHYLLINE 400mg m/r tablets

c43z : *THEOPHYLLINE 200mg tablets

c44 : CAFFEINE

c441 : CAFFEINE solution

c442 : CAFFEINE CITRATE solution

c5 : COMPOUND BRONCHODILATORS

c51 : COMPOUND BRONCHODILATORS A-Z

c511 : ADRENALINE+ATROPINE COMPOUND spray

c512 : ALUPENT EXPECTORANT 20mg tablets

c513 : *ALUPENT EXPECTORANT mixture

c514 : *ASMA-VYDRIN spray

c515 : *ASMA-VYDRIN spray 120mL

c516 : *BRICANYL COMPOUND tablets

c517 : *BRICANYL EXPECTORANT elixir

c518 : *BRONCHILATOR inhaler

c519 : *BROVON spray 20mL

c51A : FENOTEROL+IPRATROPIUM 100micrograms/40micrograms inhaler

c51B : FENOTEROL+IPRATROPIUM 100mcg/40mcg breath-act aerosl inhaler

c51C : SALBUTAMOL+IPRATROPIUM 100micrograms/20micrograms inhaler

c51D : COMBIVENT inhaler

c51E : COMBIVENT Unit Dose Vials

c51F : SALBUTAMOL+IPRATROPIUM 2.5mg/500mcg nebulisation units

c51a : *BROVON spray 50mL

c51b : *BROVON MIDGET inhaler

c51c : BROVON RESERVOIR+CLOSURE

c51d : BROVON RUBBER BULB

c51e : *BROVON pressurised inhaler

c51f : *CAM mixture

c51g : *DUO-AUTOHALER inhaler

c51h : DUO-AUTOHALER refill cannister

c51i : *DUOVENT inhaler

c51j : ISO-BROVON pressurised inhaler

c51k : ISO-BROVON PLUS pressurised inhaler

c51l : *MEDIHALER DUO inhaler

c51m : *NETHAPRIN DOSPAN m/r tablets

c51n : RYBARVIN INHALANT solution 30mL

c51o : *RYBAR NO-1 inhaler

c51p : *RYBAR NO-2 inhaler

c51q : *TAUMASTHMAN tablets

c51r : *TEDRAL tablets

c51s : *TEDRAL elixir

c51t : *FRANOL NEW 11mg/120mg tablets

c51u : FRANOL PLUS NEW 15mg/120mg tablets

c51v : DUOVENT UDV nebuliser solution 4mL

c51w : IPRATROPIUM BR+FENOTEROL HBR 500mcg/1.25mg neb solution 4mL

c51x : *DUOVENT Autohaler

c52 : *BRONCHODILATORS + SEDATIVE

c521 : *FRANOL OLD tablets

c522 : *FRANOL PLUS OLD tablets

c523 : *FRANOL EXPECTORANT elixir

c6 : CORTICOSTEROIDS [RESPIRATORY USE]

c61 : BECLOMETASONE DIPROPIONATE [RESPIRATORY USE]

c611 : BECLOFORTE 250microgram inhaler

c612 : BECOTIDE-50 50microgram inhaler

c613 : BECOTIDE 100micrograms rotacaps

c614 : BECOTIDE 200micrograms rotacaps

c615 : *BECOTIDE rotahaler device

c616 : BECOTIDE 50micrograms/mL nebuliser solution

c617 : BECOTIDE-100 100microgram inhaler

c618 : *VOLUMATIC spacer device

c619 : BECODISK 100micrograms diskhaler 14x8

c61A : BECLOMETASONE DIPROPIONATE 400micrograms disks+disk inhaler

c61B : BECLOMETASONE DIPROPIONATE 400micrograms disk refill

c61C : BECLOMETHASONE DIPROPIONATE 250mcg inhaler+spacer device

c61D : BECLOMETASONE DIPROP 50mcg breath-actuated aerosol inhaler

c61E : BECLOMETASONE DIPROP 250mcg breath-actuated aerosol inhaler

c61F : BECLOMETASONE DIPROP 100mcg breath-actuated aerosol inhaler

c61G : FILAIR 50micrograms inhaler

c61H : FILAIR 100micrograms inhaler

c61J : FILAIR FORTE 250micrograms inhaler

c61K : BECLAZONE 50micrograms inhaler

c61L : BECLAZONE 100micrograms inhaler

c61M : BECLAZONE 250micrograms inhaler

c61N : BECLAZONE 50 EASI-BREATHE inhaler

c61O : BECLAZONE 100 EASI-BREATHE inhaler

c61P : BECLAZONE 250 EASI-BREATHE inhaler

c61Q : BECLOFORTE INTEGRA 250micrograms inhaler+compact spacer

c61R : BECLOFORTE INTEGRA 250micrograms refill

c61S : BECLOMETHASONE DIPROPIONATE 250mcg inhaler+compact spacer

c61T : BECLOMETHASONE DIPROPIONATE 250mcg compact spacer refill

c61U : BECLOMETHASONE rotahaler device

c61V : BECLOMETHASONE DIPROPIONATE 50mcg vortex metered dose inh

c61W : *BDP 50micrograms Spacehaler

c61X : BECLOMETHASONE DIPROPIONATE 100mcg vortex metered dose inh

c61Y : *BDP 100micrograms Spacehaler

c61Z : BECLOMETHASONE DIPROPIONATE 250mcg vortex metered dose inh

c61a : BECODISK 200micrograms diskhaler 14x8

c61b : BECOTIDE 400micrograms rotacaps

c61c : BECODISK 100micrograms disk refill 14x8

c61d : BECODISK 200micrograms disk refill 14x8

c61e : BECODISK 400micrograms diskhaler 7x8

c61f : BECODISK 400micrograms disk refill 7x8

c61g : BECLOFORTE VM 250micrograms inhaler+volumatic

c61h : BECLOMETASONE DIPROPIONATE 400micrograms inhalation capsules

c61i : BECOTIDE-200 200microgram inhaler

c61j : AEROBEC 50microgram Autohaler

c61k : AEROBEC FORTE 250microgram Autohaler

c61l : AEROBEC 100microgram Autohaler

c61m : BECLOFORTE DISKHALER 400micrograms 14x8

c61n : BECLOFORTE DISKS 400micrograms disk refill 14x8

c61p : BECLOMETASONE DIPROPIONATE 100micrograms disks+disk inhaler

c61q : BECLOMETASONE DIPROPIONATE 200micrograms disks+disk inhaler

c61r : BECLOMETASONE DIPROPIONATE 100micrograms disk refill

c61s : BECLOMETASONE DIPROPIONATE 200micrograms disk refill

c61t : BECLOMETASONE DIPROPIONATE 250micrograms inhaler

c61u : BECLOMETASONE DIPROPIONATE 200micrograms inhaler

c61v : BECLOMETASONE DIPROPIONATE 50micrograms inhaler

c61w : BECLOMETASONE DIPROPIONATE 100micrograms inhalation capsules

c61x : BECLOMETASONE DIPROPIONATE 200micrograms inhalation capsules

c61y : BECLOMETHASONE DIPROPIONATE 50mcg/mL nebuliser solution

c61z : BECLOMETASONE DIPROPIONATE 100micrograms inhaler

c62 : BECLOMETASONE COMPOUNDS

c621 : *VENTIDE inhaler

c622 : *VENTIDE Rotacaps

c623 : *VENTIDE paediatric Rotacaps

c624 : *VENTIDE Rotahaler device

c63 : *BETAMETHASONE VALERATE

c631 : *BEXTASOL 100microgram inhaler

c63z : BETAMETHASONE 100micrograms inhaler

c64 : BUDESONIDE [RESPIRATORY USE]

c641 : PULMICORT 200microgram inhaler 200dose

c642 : PULMICORT 200micrograms refill 100dose

c643 : PULMICORT 200micrograms refill 200dose

c644 : PULMICORT LS 50microgram inhaler

c645 : PULMICORT LS 50micrograms refill

c646 : *NEBUHALER spacer device

c647 : PULMICORT 200microgram inhaler 100dose

c648 : PULMICORT 200microgram Turbohaler 100dose

c649 : PULMICORT 400microgram Turbohaler 50dose

c64A : BUDESONIDE 200micrograms refill cannister

c64B : BUDESONIDE 50micrograms spacer inhaler

c64C : PULMICORT 200micrograms spacer inhaler

c64D : PULMICORT LS 50micrograms spacer inhaler

c64E : PULMICORT 200micrograms inhaler with NebuChamber

c64F : BUDESONIDE 200micrograms/dose dry powder cartridge refill

c64G : NOVOLIZER BUDESONIDE 200micrograms/dose cartridge refill

c64H : EASYHALER BUDESONIDE 100mcg breath-actuated dry powder inh

c64I : EASYHALER BUDESONIDE 200mcg breath-actuated dry powder inh

c64J : EASYHALER BUDESONIDE 400mcg breath-actuated dry powder inh

c64a : PULMICORT 500micrograms Respules 2mL unit

c64b : PULMICORT 1mg Respules 2mL unit

c64c : PULMICORT 100microgram Turbohaler 200dose

c64d : BUDESONIDE 100micrograms breath-actuated dry powder inhaler

c64e : BUDESONIDE 50micrograms refill cannister

c64g : BUDESONIDE 200micrograms breath-actuated dry powder inhaler

c64h : BUDESONIDE 400micrograms breath-actuated dry powder inhaler

c64i : BUDESONIDE 500micrograms/2mL nebuliser solution

c64j : BUDESONIDE 1mg/2mL nebuliser solution

c64k : BUDESONIDE 200 Cyclocaps

c64l : BUDESONIDE 400 Cyclocaps

c64m : BUDESONIDE 200micrograms inhalation capsules

c64n : BUDESONIDE 400micrograms inhalation capsules

c64o : BUDESONIDE 200micrograms inhaler with spacer device

c64p : NOVOLIZER BUDESONIDE 200micrograms/dose cartridge+inhaler

c64u : BUDESONIDE 200micrograms/dose dry powder cartridge+inhaler

c64v : BUDESONIDE 200microgram inhaler

c64w : *BUDESONIDE refill 100dose

c64x : *BUDESONIDE refill 200dose

c64y : BUDESONIDE 50microgram inhaler

c64z : BUDESONIDE 200micrograms spacer inhaler

c65 : FLUTICASONE PROPIONATE [RESPIRATORY USE]

c651 : FLIXOTIDE 50micrograms diskhaler

c652 : FLIXOTIDE 100micrograms diskhaler

c653 : FLIXOTIDE 250micrograms diskhaler

c654 : FLUTICASONE PROPIONATE 50micrograms disks+disk inhaler

c655 : FLUTICASONE PROPIONATE 100micrograms disks+disk inhaler

c656 : FLUTICASONE PROPIONATE 250micrograms disks+disk inhaler

c657 : FLIXOTIDE 50micrograms disk refill

c658 : FLIXOTIDE 100micrograms disk refill

c659 : FLIXOTIDE 250micrograms disk refill

c65A : FLUTICASONE PROPIONATE 50micrograms disk refill

c65B : FLUTICASONE PROPIONATE 100micrograms disk refill

c65C : FLUTICASONE PROPIONATE 250micrograms disk refill

c65D : FLIXOTIDE 25micrograms inhaler

c65E : FLIXOTIDE 50micrograms inhaler

c65F : FLIXOTIDE 125micrograms inhaler

c65G : FLUTICASONE PROPIONATE 25micrograms inhaler

c65H : FLUTICASONE PROPIONATE 50micrograms inhaler

c65I : FLUTICASONE PROPIONATE 125micrograms inhaler

c65J : FLUTICASONE PROPIONATE 250micrograms inhaler

c65K : FLIXOTIDE 250micrograms inhaler

c65L : FLIXOTIDE 500micrograms diskhaler

c65M : FLIXOTIDE 500micrograms disk refill

c65N : FLUTICASONE PROPIONATE 500micrograms disks+disk inhaler

c65O : FLUTICASONE PROPIONATE 500micrograms disk refill

c65P : FLUTICASONE PROPIONATE 50mcg breath-actuated dry powder inh

c65Q : FLUTICASONE PROPIONATE 100mcg breath-actuated dry powder inh

c65R : FLUTICASONE PROPIONATE 250mcg breath-actuated dry powder inh

c65S : FLUTICASONE PROPIONATE 500mcg breath-actuated dry powder inh

c65T : FLIXOTIDE 50micrograms Accuhaler

c65U : FLIXOTIDE 100micrograms Accuhaler

c65V : FLIXOTIDE 250micrograms Accuhaler

c65W : FLIXOTIDE 500micrograms Accuhaler

c65X : FLUTICASONE PROPIONATE 0.5mg/2mL nebulisation units

c65Y : FLUTICASONE PROPIONATE 2mg/2mL nebulisation units

c65Z : FLIXOTIDE 0.5mg/2mL Nebules

c65a : FLIXOTIDE 2mg/2mL Nebules

c65b : FLUTICASONE PROPIONATE 125micrograms CFC-free inhaler

c65c : FLUTICASONE PROPIONATE 250micrograms CFC-free inhaler

c65d : FLIXOTIDE 125micrograms Evohaler

c65e : FLIXOTIDE 250micrograms Evohaler

c65f : FLUTICASONE PROPIONATE 50micrograms CFC-free inhaler

c65g : FLIXOTIDE 50micrograms Evohaler

c66 : BECLOMETASONE DIPROPIONATE [RESPIRATORY USE 2]

c661 : *BDP 250micrograms Spacehaler

c662 : BECOTIDE 50 EASI-BREATHE inhaler

c663 : BECOTIDE 100 EASI-BREATHE inhaler

c664 : BECLOFORTE EASI-BREATHE 250micrograms inhaler

c665 : QVAR 50 inhaler

c666 : QVAR 100 inhaler

c667 : QVAR 50 Autohaler

c668 : QVAR 100 Autohaler

c669 : BECLAZONE 200 inhaler

c66A : BECLOMETASONE DIPROP 50mcg breath-act dry powder inhaler

c66B : BECLOMETASONE DIPROP 100mcg breath-act dry powder inhaler

c66C : BECLOMETASONE DIPROP 250mcg breath-act dry powder inhaler

c66D : ASMABEC 50micrograms Clickhaler

c66E : ASMABEC 100micrograms Clickhaler

c66F : ASMABEC 250micrograms Clickhaler

c66G : BECLOMETASONE DIPROP 400mcg breath-act dry powder inhaler

c66H : BECLOMETASONE DIPROP 200mcg breath-act dry powder inhaler

c66I : PULVINAL BECLOMETHASONE DIPROP 100mcg breath-act dry pdr inh

c66J : PULVINAL BECLOMETHASONE DIPROP 200mcg breath-act dry pdr inh

c66K : PULVINAL BECLOMETHASONE DIPROP 400mcg breath-act dry pdr inh

c66L : BECLOMETASONE 100 Cyclocaps

c66M : BECLOMETASONE 200 Cyclocaps

c66N : BECLOMETASONE 400 Cyclocaps

c66P : BECODISK 100micrograms diskhaler 15x8

c66Q : BECODISK 200micrograms diskhaler 15x8

c66R : BECODISK 400micrograms diskhaler 15x8

c66S : BECODISK 100micrograms disk refill 15x8

c66T : BECODISK 200micrograms disk refill 15x8

c66U : BECODISK 400micrograms disk refill 15x8

c66V : BECLOMETASONE DIPROPIONATE 50micrograms CFC-free inhaler

c66W : BECLOMETASONE DIPROPIONATE 100micrograms CFC-free inhaler

c66X : BECLOMETASONE DIPROPIONATE 50mcg CFC-free br-act inhaler

c66Y : BECLOMETASONE DIPROPIONATE 100mcg CFC-free br-act inhaler

c66Z : QVAR EASI-BREATHE 50mcg CFC-free breath-act dry pdr inhaler

c66a : QVAR EASI-BREATHE 100mcg CFC-free breath-act dry pdr inhaler

c66b : EASYHALER BECLOMETASONE 200mcg breath-act dry powder inhaler

c66c : CLENIL MODULITE 50micrograms CFC-free inhaler

c66d : CLENIL MODULITE 100micrograms CFC-free inhaler

c66e : CLENIL MODULITE 200micrograms CFC-free inhaler

c66f : CLENIL MODULITE 250micrograms CFC-free inhaler

c66g : BECLOMETASONE DIPROPIONATE 200micrograms CFC-free inhaler

c66h : BECLOMETASONE DIPROPIONATE 250micrograms CFC-free inhaler

c67 : BUDESONIDE+FORMOTEROL

c671 : SYMBICORT 100/6 Turbohaler

c672 : SYMBICORT 200/6 Turbohaler

c673 : SYMBICORT 400/12 Turbohaler

c67x : BUDESONIDE+FORMOTEROL FUMARATE 400/12mcg b-act dry pdr inh

c67y : BUDESONIDE+FORMOTEROL FUMARATE 200/6mcg bth-act dry pdr inh

c67z : BUDESONIDE+FORMOTEROL FUMARATE 100/6mcg bth-act dry pdr inh

c68 : MOMETASONE [RESPIRATORY USE]

c681 : MOMETASONE FUROATE 200mcg breath-act dry powder inhaler

c682 : MOMETASONE FUROATE 400mcg breath-act dry powder inhaler

c683 : ASMANEX TWISTHALER 200mcg breath-act dry powder inhaler

c684 : ASMANEX TWISTHALER 400mcg breath-act dry powder inhaler

c69 : CICLESONIDE

c691 : ALVESCO 160micrograms inhaler

c692 : ALVESCO 80micrograms inhaler

c69y : CICLESONIDE 80micrograms inhaler

c69z : CICLESONIDE 160micrograms inhaler

c7 : ASTHMA PROPHYLAXIS

c71 : SODIUM CROMOGLICATE [ASTHMA]

c711 : *INTAL 1mg inhaler

c712 : *INTAL HALERMATIC insufflator

c713 : INTAL 20mg spincaps

c714 : INTAL SPINHALER insufflator

c715 : INTAL 20mg/2mL nebuliser solution

c716 : *INTAL 5mg inhaler

c717 : SODIUM CROMOGLICATE 20mg inhalation capsules

c718 : SODIUM CROMOGLICATE 20mg/2mL nebuliser solution

c719 : SODIUM CROMOGLICATE 5mg inhaler

c71a : *INTAL 5mg Autohaler

c71b : STERI-NEB CROMOGEN 20mg nebulisation units

c71c : CROMOGEN 5mg inhaler

c71d : INTAL FISONAIR 5mg inhaler + spacer device

c71e : SODIUM CROMOGLICATE 5mg inhaler + spacer device

c71f : SODIUM CROMOGLYCATE 5mg auto inhaler

c71g : INTAL SYNCRONER 5mg inhaler + spacer device 2x112dose

c71h : SODIUM CROMOGLICATE 5mg breath-actuated aerosol inhaler

c71j : CROMOGEN EASI-BREATHE 5mg breath-actuated aerosol inhaler

c72 : SODIUM CROMOGLICATE COMPOUNDS

c721 : *INTAL COMPOUND spincaps

c722 : *AEROCROM inhaler

c723 : AEROCROM SYNCRONER inhaler + spacer device

c72y : SODIUM CROMOGLICATE+SALBUTAMOL 1mg/100mcg inhaler + spacer

c72z : SODIUM CROMOGLICATE+SALBUTAMOL 1mg/100micrograms inhaler

c73 : KETOTIFEN [ASTHMA PROPHYLAXIS]

c731 : *ZADITEN 1mg capsules

c732 : ZADITEN 1mg tablets

c733 : ZADITEN 1mg/5mL elixir

c734 : *KETOTIFEN 1mg capsules

c735 : KETOTIFEN 1mg tablets

c736 : KETOTIFEN 1mg/5mL elixir

c73x : *KETOTIFEN 1mg capsules

c73y : *KETOTIFEN 1mg tablets

c73z : *KETOTIFEN 1mg/5mL elixir

c74 : NEDOCROMIL SODIUM [ASTHMA]

c741 : *TILADE MINT 2mg inhaler

c742 : *NEDOCROMIL SODIUM 2mg inhaler

c743 : *TILADE MINT 2mg inhaler

c744 : TILADE MINT SYNCRONER 2mg inhaler

c745 : NEDOCROMIL SODIUM 2mg inhaler + spacer

c746 : NEDOCROMIL SODIUM 2mg CFC-free inhaler

c747 : TILADE 2mg CFC-free inhaler

cA : LEUKOTRIENE RECEPTOR ANTAGONIST

cA1 : MONTELUKAST

cA11 : MONTELUKAST 10mg tablets

cA12 : MONTELUKAST 5mg chewable tablets

cA13 : SINGULAIR 10mg tablets

cA14 : SINGULAIR PAEDIATRIC 5mg chewable tablets

cA15 : SINGULAIR PAEDIATRIC 4mg chewable tablets

cA16 : SINGULAIR PAEDIATRIC 4mg/sachet granules

cA1y : MONTELUKAST 4mg/sachet granules

cA1z : MONTELUKAST 4mg chewable tablets

cA2 : ZAFIRLUKAST

cA21 : ZAFIRLUKAST 20mg tablets

cA22 : ACCOLATE 20mg tablets
Appendix F – correlation of EASR and Townsend score

A scatter plot of EASR against Townsend is shown below. There is no obvious pattern and it is possible that the highest Townsend value may influence any subsequent correlation calculation.

. twoway (scatter townsend easr)
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Shapiro-Wilk tests were performed to check the normality of the two variables. The results, shown below, indicate that Townsend is not normally distributed.

. swilk  easr

                   Shapiro-Wilk W test for normal data

    Variable |    Obs        W          V          z     Prob>z

-------------+-------------------------------------------------

        easr |     36    0.98011      0.725     -0.672  0.74910

. swilk   townsend

                   Shapiro-Wilk W test for normal data

    Variable |    Obs        W          V          z     Prob>z

-------------+-------------------------------------------------

    townsend |     36    0.91341      3.158      2.404  0.00810

Transformations of Townsend were considered using the command,

. ladder  townsend

but no transformation enables Townsend to follow a normal distribution.

So a non-parametric correlation was performed, Kendall’s tau. This is similar to Spearman rank correlation in that it uses the ranks rather than absolute values of the variables and is preferred to Spearman rank in modern texts. 

. ktau easr townsend, stats(taua taub p)

  Number of obs =      36

Kendall's tau-a =       0.2286

Kendall's tau-b =       0.2286

Kendall's score =     144

    SE of score =      73.417

Test of Ho: easr and townsend are independent

     Prob > |z| =       0.0514  (continuity corrected)

The correlation coefficient of this test is 0.2286 with the associated p value of 0.0514. 

As 0.0514 is greater than 0.05, there is not sufficient evidence to demonstrate an association between deprivation and asthma at the electoral division level. It is possible that the association may be stronger in a larger dataset e.g. all Welsh practices.
Appendix G – Indication of asthma patients by registered GP practice and electoral division of residence N.B. counts < 5 have been deleted
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Bishopston
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Cockett
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Dunvant

Fairwood
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Uplands

Upper Loughor

West Cross

Data source: SAIL
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Glossary

European age standardised rate (EASR)

See Appendix B for further information on age standardised rates.

Kendall’s tau
Kendall’s tau is a technique for calculating correlation. Correlation is a commonly used approach for estimating the straight line association between two variables. It is important to note that association is different to causation and therefore, no measure of correlation can suggest any causative link between two variables. 
Quality and Outcomes Framework (QOF) 

In 2004 the Government introduced a new contract for all GPs in the United Kingdom. An important part of the new contract is the Quality and Outcomes Framework (QOF). QOF is based on research into healthcare and aims to improve the quality of care patients are given. It does this by rewarding practices on the basis of the quality of the care they provide to their patients. Points are awarded for each area covered and GP practices are then rewarded financially depending on how many points they achieve. Some points are given for specific diseases (such as asthma or heart disease) and others for how well a GP practice is organised. Further information available at: http://howis.wales.nhs.uk/sites3/Documents/480/QOF218%5F6%2DInformation%5Fleaflet.pdf 
[Accessed 3rd March 2009]

Read coding
Read codes are a standardised form of classification used by GPs to record on an electronic clinical system, details of diagnoses, medicines and administration details (e.g. asthma disturbs sleep, asthma screening) relating to the care of patients. 
Secure Anonymised Information Linkage System (SAIL)

“Vast amounts of data are collected about patients and service users in the course of health and social care service delivery. Electronic data systems for patient records have the potential to revolutionise service delivery and research. In order to achieve this, it is essential that the ability to link the data at the individual record level be retained whilst adhering to the principles of information governance. The SAIL (Secure Anonymised Information Linkage) databank has been established using disparate datasets, and over 500 million records from multiple health and social care service providers have been loaded to date, with further growth in progress.” (Lyons RA et al, 2009)
Townsend index

The Townsend index is a measure of deprivation for small areas which is derived from four census variables, namely:
· proportion of households with no car,

· proportion of households not owner occupied,

· proportion of unemployed economically active persons aged 16−59 years (females) and 16−64 years (males), and

· proportion of households overcrowded.
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