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ABSTRACT. Background: The newly emerging practice of Pharmaceutical Care requires that pharmacists take responsibility for the 
outcomes of drug therapy. Improvement in Quality of Life (QoL) represents the fi nal outcome of the care process and indicates the success 
of interventions. Objectives: To assess the impact of a Pharmaceutical Care specialist asthma service provided by community pharmacists 
to a sample of patients with asthma, the outcome indicators being changes in health status and QoL. Method: Sixty-two adult asthma 
patients ( years and older) living in two rural regions of New Zealand, were segregated into two groups for phased introduction to the 
service. The patients acted as their own controls before they received the pharmacists’ service. They had been diagnosed with asthma at 
least six months previously, and their asthma was symptomatic and not considered optimally controlled prior to the study. Results: There 
was signifi cant improvement in asthma-related QoL (as measured by the Asthma Quality of Life Questionnaire) following introduction of 
the service, and pharmacists were able to identify, prevent or resolve over  drug-related problems. Conclusion: The results suggest that 
with appropriate training and support, New Zealand pharmacists can help asthma patients achieve greater quality of life. This research 
has implications for the introduction of Pharmaceutical Care services in other countries and for patients with other conditions who require 
ongoing management.
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There is compelling evidence that asthma morbidity and 
mortality has increased worldwide, representing a chal-
lenge to healthcare providers.1,2 Consequently, clinical 

services are sought to help patients manage their conditions 
eff ectively. In recent years, New Zealand pharmacists have 
formally embraced the internationally recognised practice 
of Pharmaceutical Care, and New Zealand has now probably 
the largest number of Pharmaceutical Care trained pharma-
cists per capita in the world.3,4

In a widely publicised article, Hepler and Strand defi ned 
the process of Pharmaceutical Care as ‘the responsible provi-
sion of drug therapy intended to achieve defi nite outcomes 
that will improve a patient’s quality of life.’5 Th is defi nition 
suggests that, as healthcare professionals, pharmacists take 
responsibility for the outcomes of drug therapy by adopting 
an active role in patient management. 

As the ultimate goal of drug therapy should be to 
improve the patient’s health-related quality of life (QoL), it 
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is  imperative to assess the impact of medical interventions 
on QoL. 

While considerable evidence exists demonstrating the 
worth of Pharmaceutical Care on a variety of patient 
outcomes, little has been provided on the impact of 
Pharmaceutical Care on QoL as an end-point in the health-
care process. For example, Fischer et al suggested that 
Pharmaceutical Care appears to increase the information 
given to patients about medications, promote more eff ective 
self-administration of medications by encouraging patients 
to use systematic reminders, and increase awareness of medi-
cation side eff ects.6

In another study, patients receiving Pharmaceutical Care 
reported receiving more information about asthma self-
management, were more likely to monitor peak fl ow read-
ings, and had increased satisfaction with care.7 Munroe 
and colleagues reported that pharmacists’ interventions 
in a community pharmacy-based disease management 
model substantially reduced monthly healthcare costs in 
patients with hypertension, hypercholesterolaemia, diabetes, 
and asthma.7 More evidence is needed on the impact of 
Pharmaceutical Care on subjective outcomes, specifi cally 
QoL.

Th is paper outlines the fi ndings of a Pharmaceutical 
Care specialist asthma service conducted as a demonstra-
tion project by the pharmacists in New Zealand. Although 
the paper does not provide data pertaining to the impact of 
the service on economical outcomes, the research has impli-
cations for other countries faced with rising secondary care 
costs due to asthma and other chronic conditions.

M E T H O D S

Th e aim of the study was to assess the health-related and 
QoL outcomes in a group of asthma patients receiving a 
pharmacy-based asthma management service.

Th is study was conducted in fi ve community pharmacies 
in Otago/Southland regions of New Zealand over a two-
year period. Th e School of Pharmacy, University of Otago, 
co-ordinated the study, which was funded by the Health 
Funding Authority with support from GlaxoWellcome New 

Zealand Limited. Th e study was approved by the local eth-
ics committee and patients gave informed written consent 
to participate.

In consultation with the patients’ general practitioners, 
who were kept informed about the aims and progress of 
the study, pharmacists from the fi ve pharmacies recruited 
 medically-diagnosed asthma patients each. Inclusion cri-
teria were that (i) the patients had been diagnosed with 
asthma at least six months previously, (ii) their asthma was 
symptomatic and not optimally controlled, and (iii) they did 
not suff er other co-morbidity. Th e latter criterion was based 
on the assumption that other chronic conditions could inter-
fere with health outcomes measured, including the patient’s 
QoL, and could make it diffi  cult to identify the eff ect of the 
intervention on asthma. However, to simulate real-life situ-
ations, it was decided that if a concomitant condition were 
identifi ed during the study, the patient continued participa-
tion. Prior to the study, the status of the patients’ asthma 
was estimated by subjective self-assessment and by the fre-
quency of visits to collect asthma medication.

Th e patients were phased into the study in groups of  
per pharmacy for stepwise introduction to the service. Th is 
avoided the pharmacies being overwhelmed by large num-
bers of patients at one time, and allowed variable baseline 
measurement periods for the pre- and post-intervention 
measures.

Based on a preliminary rating of asthma that used 
input from patients and their pharmacists, the patients 
were divided into two groups. While all patients recruited 
had what appeared to be poorly controlled asthma, Group 
 included patients whom the research team felt were in 
need of immediate intervention. Th e study design dictated 
that Group  receive the intervention fi rst. It was considered 
unethical to deny these patients the opportunity for immedi-
ate care.

At baseline (T), face-to-face interviews were conducted 
with all the patients. Data collected included QoL, specifi c 
symptoms, utilisation of health services, and beta-agonist 
(‘reliever’ medication) use. Group  patients then underwent 
a one-month run-in period during which standard phar-

  

 
Table 1. Classification of Medication-Related Problems 

 

Class Description/examples 

Choice of medication/dose Includes items needed but not prescribed, items prescribed but not needed, duplication of therapy, dose too high or too low 

Adverse drug reactions Any adverse drug reaction or drug interaction experienced by the patient, or for which the patient was at risk 

Device Inappropriate/incorrect choice or use of dosage form or device, route of administration, duration of administration 

Compliance Non-compliance or poor compliance due to factors such as poor understanding of reasons for use of medicine, poor inhaler technique, 
lack of an Asthma Action Plan 

Miscellaneous Problems that could not be readily classified, e.g. smoking  

 





macy services were delivered (prescription-related counsel-
ling, basic monitoring, advice on request). Immediately aft er 
the run-in period, the service was introduced to Group . 
Group  continued their run-in period for another four 
months, during which they received no intervention.

Only the data pertaining to adult patients (aged  years 
and over) in Groups  and  (year  of the study) are covered 
in this review.

Patient training in both asthma management and the 
provision of the service was provided by the staff  from the 
School of Pharmacy, University of Otago, in co-ordination 
with other specialists. Specifi c material was provided on 
asthma presentation, aetiology, diagnosis, treatment proto-
cols, therapies, devices, monitoring and features in special 
populations, such as children and pregnant women. An 
asthma educator attended the three training sessions.

Pharmacists initiated the service by arranging interviews 
with their patients at monthly intervals or as needed. Th e 
process was based on the guidelines of Strand et al, given 
below.9

. Patient consultation

At this initial step, pharmacists elicit information on the 
patients’ asthma and other relevant history, including their 
concerns and understanding of their condition and their 
medication. Th e pharmacist also performs peak fl ow meas-
urements, acquires the medication history, contacts other 
health professionals where necessary, checks compliance with 
asthma medication standards including inhaler technique, 
and documents the data using the soft ware ‘Cognicare’, a 
window-based pharmaceutical care program designed for 
point-of-care cognitive services provision.

. Assessment

At this stage, the pharmacist assesses the patient’s entire ther-
apy, seeking potential or actual medication-related problems, 
such as overuse of bronchodilators (‘reliever’ medicines), 
under-use of inhaled corticosteroids (‘preventer’ medicines), 
and poor inhaler technique [Table ].

. Care Plan

Based on the fi ndings of steps  and  the pharmacist devel-
ops a plan to eliminate or minimise medication-related prob-
lems and maximise desired outcomes. Th is may involve 
written recommendations and an Asthma Action Plan based 
on peak fl ow readings and symptom diaries.

. Patient education, recommendation and referral

Th e pharmacist provides individualised education to the 
patient on drug therapy and usage of medication, and dem-
onstrates inhaler technique and the ways to identify and 

avoid asthma ‘triggers’. If necessary, the pharmacist refers the 
patient to a general practitioner for specifi c assessment and 
management.

. Patient monitoring and follow-up

Monitoring enables the pharmacist and the patient to assess 
the progress towards therapeutic goals, and assures that new 
medication-related problems are avoided, and that the out-
comes are evaluated and documented. Both prevention and 
resolution of medication-related problems are a focus of the 
service. 

Th e medication-related problems were categorised for 
descriptive analysis. Th e classifi cation system was based on a 
widely used United States system, with emphasis on asthma 
management.10



Quality of Life Measures

Two questionnaires were used to quantify quality of life 
(QoL): the Short Form- (SF-) and the Asthma Quality of 
Life Questionnaire (AQLQ).11,12

Th e SF- is a general health questionnaire used interna-
tionally and previously validated for use in New Zealand. It 
has eight domains of health that are generally summarised 
into Physical and Mental Component Summaries (PCS and 
MCS, respectively).13 Th e responses are transformed to a 
scale of –, where  denotes extreme impairment and 
 no impairment.

Th e AQLQ is an asthma-specifi c QoL questionnaire, 
which has  items that address QoL in four domains: activ-
ity limitation, symptoms, emotional function, and environ-
mental stimuli. Th e response options are on a seven-point 
scale, where  indicates maximal impairment and  indicates 
no impairment. Th e participants are shown their previous 
answers before they give their new responses to the same 
questions (an ‘informed response’ strategy). Responses to 
the AQLQ were analysed as the mean for the overall AQLQ 
and its separate domains.

Self-completed Asthma Symptoms Diary

Th e patients were asked to keep daily diaries documenting 
their asthma symptoms and peak fl ow monitoring record, 
based on the variables and scales used in existing asthma dia-
ries.14 Diaries were brought to the pharmacist at each subse-
quent appointment.

Statistical Analysis

Quantitative data for analysis included general and asthma-
specifi c QoL data at baseline (T) and following four months 
of provision of the service (T). Th e signifi cance of change 
in QoL at T was expressed using analysis of variance, and 

     





p<. was considered statistically signifi cant. Th e magni-
tude of the post-intervention change in scores was assessed 
by calculating the Eff ect Size of the overall and individual 
domain scores. Eff ect Size was calculated by dividing the 
change in the mean scores from baseline (T) to follow-up 
(T) by the standard deviation of the score at baseline.15 
An Eff ect Size of  was considered small,  moderate and  
large.16

Th e outcomes of medication-related problems and asthma 
symptoms were expressed qualitatively using the documen-

tation system available, and detailed results have been pub-
lished elsewhere.3

R E S U LT S

Of the  adult asthmatics ( males) recruited, one with-
drew for personal reasons. Demographics of the patients 
and their QoL status at baseline (T) are shown in Table . 
In summary, there were no signifi cant diff erences between 
the two groups in their mean age, asthma duration, asthma 

severity, asthma-specifi c QoL, and general QoL as measured 
by the PCS and the MCS.

  

Table  shows the change in QoL of Group  aft er receiving 
the service for four months. With the exception of the envi-
ronmental domain, all domains of the AQLQ, including the 
overall AQLQ, indicated diff erent levels of statistically signif-
icant changes at T with a corresponding Eff ect Size.

Neither the PCS nor the MCS of the SF- indicated sig-
nifi cant change at T (p=., and ., respectively).

Th e AQLQ scores of Group  patients were also meas-
ured at T, at which time, this group were still receiving their 
baseline service (Table ). Apart from the Activity domain 

(p = .), all domains of the AQLQ indicated small, non-
signifi cant improvements. 
Again, general health, as measured by the PCS and the MCS, 
did not show signifi cant diff erence at T in both the groups 
of patients.

 

While the current study design specifi cally addressed changes 
in QoL in the two groups, other outcomes were collated 
and analysed in a more quasi-experimental and qualitative 
manner in the whole sample. Individual case studies were 
used to provide evidence for the potential eff ectiveness of 
the service in diff erent outcomes.3

A total of  medication-related problems were identi-
fi ed by the pharmacists, and all were documented using 
the designated computer soft ware. Th ere was no important 
diff erence between the groups, as these issues had been 
identifi ed in the initial interview. On average, . medication-
related problems were detected per patient, although the 
range was wide (between  and  per patient). About half of 

  

Table 3. Change in AQLQ Scores  

(Group 1 patients, n=34) 
 

Domain T1* (SD) T2** 
(SD) 

Paired  
Difference
T2–T1 (SD) 

p 

(t-test) 

ES# 

Activity 4.8 (0.8) 5.1 (1.2) 0.3 (0.9) 0.05 0.3 

Symptoms 4.5 (1.1) 4.9 (1.2) 0.4 (0.9) 0.01 0.4 

Emotional 4.7 (1.4) 5.1 (1.4) 0.4 (1.0) 0.01 0.3 

Environmental 5.1 (0.9) 5.3 (1.0) 0.1 (1.0) 0.21 0.1 

AQLQ-overall 4.8 (0.9) 5.1 (1.0) 0.3 (0.8) 0.02 0.4 

* Mean score at baseline 
** Mean score at first follow-up (four months of the Pharmaceutical Care service) 
# Effect Size: indicates magnitude of change (2: small, 4: moderate, 8: large) 

Table 2. Baseline (T1) characteristics of Group 1 and 

Group 2 patients (n=62) 
 

Characteristic Group 1 (n=34) 

Mean (SD) 

Group 2 (n=28) 

Mean (SD) 
p

Age (years) 46.1 (17.9) 44.5 (17.4) 0.36 

Asthma duration (years) 21.1 (13.2) 19.7 (14.7) 0.35 

Severity* 6.6 (01.1) 6.1 (0.7) 0.22 

Overall AQLQ 4.8 (0.9) 4.9 (0.9) 0.38 

SF-36: PCS 48.5 (11.7) 50.2 (10.3) 0.28 

SF-36: MCS 41.6 (9.3) 45.1 (10.5) 0.08 

* Expressed as the mean Composite Severity Index (0–12 point score, 
 0  indicating  severe asthma) 

Table 4. Change in AQLQ Scores (Group 2 patients, n=28)
 

Domain T1* (SD) T2** (SD) Paired Diff. 

T2-T1 (SD) 

p 

(t-test) 

E.S# 

Activity 4.7 (1.1) 5.3 (1.17) 0.6 (1.1) 0.01 0.5 

Symptoms 4.6 (1.1) 5.0 (1.13) 0.3 (1.2) 0.15 0.3 

Emotional 5.0 (1.2) 5.2 (1.03) 0.2 (1.3) 0.40 0.2 

Environmental 5.2 (1.1) 5.3 (1.01) 0.1 (0.8) 0.62 0.1 

AQLQ-overall 4.9 (0.9) 5.2 (0.96) 0.3 (0.9) 0.09 0.3 

*  Mean score at baseline 

**  Mean score at first follow-up (four months of the Pharmaceutical Care service) 

# Effect Size: indicates magnitude of change (2: small, 4: moderate, 8: large) 

 

 



     

Table 5. Examples of problems faced by pharmacists providing Pharmaceutical Care 
 

Simple Problems* Complex Problems** 

Poor patient understanding of their condition 

Under-use of preventer 

Overuse of reliever 

Poor inhaler technique 

Lack of an Asthma Action Plan 

Poor understanding of the benefit and use of peak flow meter 

Changing the patient’s behaviour (e.g. improving compliance) 

Complications due to co-morbid conditions 

Difficulty in avoiding environmental stimuli and triggers (pollen, weather, pets) 

Patients using non-prescribed medications  

Inability or unwillingness to stop smoking 

* Problems that might be addressed by educating and counselling  

** Problems warranting longer and more intensive Pharmaceutical Care or referral to GP or specialist 

 

the patients recruited had approximately half of their medi-
cation-related problems resolved within the fi rst six months 
of receiving the service. Ten patients had at least  of their 
problems resolved. Th e pharmacists found out that while 
some problems were easy to resolve with simple interven-
tions, others were more complex, some warranting referral 
to the general practitioner for more specifi c management. 
Table  gives examples of the simple and complex problems 
faced by the pharmacists. . 

Th e medication-related problems were classifi ed as per 
the Hepler and Strand model, and about two-thirds were 
of ‘compliance/understanding’ type, such as overuse of bron-
chodilators and under-use of corticosteroids.10 Th e remain-
ing problems were mostly related to choice of devices and 
adverse drug eff ects. Choice of the drug did not feature 
highly, indicating that in most cases the choice of treatment 
was correct, but the patient did not know how to use the 
medication properly, or had chosen not to use it. All patients 
received some kind of intervention, including revision of 
Action Plan, referral to the GP, and/or further counselling or 
education. 

D I S C U S S I O N

Th is study provided data that suggest that motivated and 
well-trained pharmacists can infl uence asthma-related out-
comes in the community, with improvement in asthma-
related QoL. 

Th e pharmacy services in New Zealand are fully compu-
terised, both at the community and the hospital levels. Th e 
consequent effi  ciency in in storage and access of medica-
tion histories enables quick identifi cation of patients with 
medication-related problems, such as those failing to collect 
repeat prescriptions, and those who collect their bronchodi-
lator therapy but not their inhaled corticosteroid therapy. 
In the current study, the pharmacists used their computer 
facilities to identify patients who were potentially suitable 
for inclusion in the study. Asthma has been chosen in the 
current study because of its impact on QoL. While it aff ects 

all age groups, older asthmatics have reportedly had sig-
nifi cantly worse QoL than age- and sex-matched controls, 
and had more frequent depressive symptoms.17 During an 
asthma attack, the patients’ functional capacity, and conse-
quently their capability to lead normal daily life, becomes 
impaired. 

Asthma suff erers report a wide range of restrictions due 
to their condition. Th ese include diffi  culties in performing 
housework, time off  work, disruption of social life, avoidance 
of certain foods, and extra expenditure incurred in modify-
ing their environment to suit their condition.18 Emotional 
problems such as fear, helplessness, dependence and depres-
sion have also been identifi ed as consequence of asthma 
in addition to physical one such as chronic lung diseases.19 
Th erefore the most important goals in asthma management 
are improving patients’ everyday functioning, their emo-
tional and social lives and subjective well-being. Th erefore, 
it would be logical to assume that should a demonstrable 
improvement in QoL occur, the main objective of this spe-
cialist service could be considered achieved.

Pharmaceutical Care services seek to add new dimen-
sions to pharmacy practice, and to re-direct the focus of 
pharmacists from the product to the individual patient. 
Structured and focussed processes have enabled the phar-
macists participating in this study to realise improvements 
in daily performance of most patients. Th is has been dem-
onstrated in the change observed at follow-up (aft er four 
months of provision of the service), and evidenced by Eff ect 
Size, a statistical method that has been widely advocated 
in biomedical research to quantify magnitude of change.15 
Eff ect Size has become popular in the social and behavioural 
sciences, but not so much in medicine.16 While traditional 
clinical measures can estimate concrete phenomena related 
to change in biological functioning, they fall short of quanti-
fying change in health status that have no direct biological 
meaning, such as anxiety, depression, and QoL limitations. 
Eff ect Size measures the magnitude of change or ‘the clini-
cally important change’ in health status, and not the statisti-



   

cal signifi cance of the change.15 Th e larger the Eff ect Size, the 
greater the degree to which the phenomenon under study 
is manifested. Th e Eff ect Size therefore serves as an index 
of the degree of departure from the null hypothesis. In the 
current study, a moderate Eff ect Size was observed in the 
overall QoL and in the symptoms domain of the patients 
who received the service. Th e majority reported signifi cantly 
fewer asthma symptoms, fewer asthma-related emotional 
problems, and better performance of daily activities. Th at 
these changes occured within a short period, could be due 
in part to the erratic nature of asthma. However, simple 
interventions like correction of inhaler technique can lead 
to dramatic improvement in a short time.20 Restrictions due 
to environmental triggers were found to be the most resist-
ant to improvement. Identifi cation and avoidance of asthma 
triggers remains the best solution  for these patients. 

Th e SF- Physical and Mental Component summaries 
did not refl ect signifi cant changes in the patients’ general 
QoL. However, the SF- taps areas of health that might 
have only been slightly aff ected by asthma, while the AQLQ, 
being specifi c to asthma, demonstrated greater sensitivity in 
detecting change.

Th e participating pharmacists acquired new communica-
tion and cognitive skills in their dealings with both patients 
and other health practitioners. Indeed, the quality of inter-
action between the patients and their health professionals 
should determine to a large extent whether the desired out-
comes are achieved. For example, the patient’s understand-
ing of the importance of treatment infl uenced compliance 
more positively than the presence of perceived side eff ects, 
which again refl ects the importance of communication with 
the patient.21 Good communication, improved education, 
and tailoring therapy to the individual needs of the patient 
are all considered to improve asthma outcomes.22 In cases 
of mild asthma, rigid adherence to long-term daily peak 
fl ow measurement without taking into account the individ-
ual needs, does not appear to improve outcomes.23,24

As part of the intervention, medication-related problems 
were identifi ed and acted upon. Results related to medica-
tion-related problems were reported in a more qualitative 
manner, and a brief cross-section of these has been pro-
vided in the current article, where the emphasis is more 
towards the impact of the service on QoL. Th e study also 
provided insight into the applicability of the Pharmaceutical 
Care service, and the diffi  culties faced by the pharmacists 
involved. Th ese have also been reported elsewhere.3

Finally, while the sample size recruited might appear 
small, this sample size is of the same order as used in other 
QoL studies and was based on calculations reported by 
Guyatt et al using the Responsiveness Index approach.25–26,27

C O N C L U S I O N

Th e pharmacist’s role and place in the healthcare structure 
has changed, and new opportunities have emerged. Results 
from this study provide evidence that through providing 
structured, co-operative, patient-oriented Pharmaceutical 
Care, pharmacists can help asthma patients achieve desired 
health outcomes.



Th e authors wish to thank the fi ve pharmacists and the 
patients who took part in the study, and to acknowledge 
the fi nancial funding provided to the project by the Health 
Funding Authority of New Zealand and GlaxoWellcome 
(New Zealand) Limited. 

R E F E R E N C E S

. Lockey RF, DuBuske LM, Friedman B, Petrocella V, Cox F, 
Rickard K. Nocturnal asthma: eff ect of salmeterol on quality of 
life and clinical outcomes [In Process Citation]. Chest , , 
–.

. Barnes PJ, Jonsson B, Klim JB. Th e  costs of asthma. Eur Respir 
J , , –.

. Shaw JP, Emmerton L, Kheir N, Smith N, Clareburt R, Barron 
P, et al. Otago/Southland Comprehensive Pharmaceutical Care 
Asthma Project [Final report]. Dunedin: School of Pharmacy, Uni-
versity of Otago, .

. Hepler CD. Break on through , New Zealand Pharmacy Confer-
ence. Pharmacy Today, , .

. Hepler CD, Strand LM. Opportunities and responsibilities in 
pharmaceutical care. Am J Hosp Pharm , , –.

. Fischer LR, Scott LM, Boonstra DM, DeFor TA, Cooper S, 
Elkema MA, et al. Pharmaceutical care for patients with chronic 
conditions. J Am Pharm Assoc (Wash) , , –.

. Knoell DL, Pierson JF, Marsh CB, Allen JN, Pathak DS. Meas-
urement of outcomes in adults receiving pharmaceutical care in a 
comprehensive asthma outpatient clinic. Pharmacotherapy , 
, –.

. Munroe WP, Kunz K, Dalmady-Israel C, Potter L, Schonfeld 
WH. Economic evaluation of pharmacist involvement in disease 
management in a community pharmacy setting. Clin Th er , 
, –.

. Strand LM, Cipolle RJ, Morley PC. Documenting the clinical 
pharmacist’s activities: back to basics. Drug Intell Clin Pharm 
, , –.

. Strand LM, Morley PC, Cipolle RJ, Ramsey R, Lamsam GD. 
Drug-related problems: their structure and function. DICP , 
, –.

. Ware JE Jr, Sherbourne CD. Th e MOS -item short-form health 
survey (SF-). I. Conceptual framework and item selection. Med 
Care , , –.

. Juniper EF, Guyatt GH, Epstein RS, Ferrie PJ, Jaeschke R, Hiller 
TK. Evaluation of impairment of health related quality of life in 
asthma: development of a questionnaire for use in clinical trials. 
Th orax , , –.

. Ware JE, Konsiniski M, Keller SD. SF- Physical and Mental 
Health Summary Scales: A User’s Manual. Boston, MA, .



     

. Hyland ME, Crocker G. Validation of an asthma quality of life 
diary in a clinical trial. Th orax , , –.

. Kazis LE, Anderson JJ, Meenan RF. Eff ect sizes for interpreting 
changes in health status. Med Care , , S–.

. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 
New York: Academic Press, .

. Dyer CA, Hill SL, Stockley RA, Sinclair AJ. Quality of life in eld-
erly subjects with a diagnostic label of asthma from general prac-
tice registers. Eur Respir J , , –.

. Bowling A. Measuring disease. Vol . Buckingham: Open Univer-
sity Press, , .

. Maille AR, Koning CJ, Zwinderman AH, Willems LN, Dijk-
man JH, Kaptein AA. Th e development of the ‘Quality-of-life for 
Respiratory Illness Questionnaire (QOL-RIQ)’: a disease-specifi c 
quality-of-life questionnaire for patients with mild to moderate 
chronic non-specifi c lung disease. Respir Med , , –.

. Muhlhauser I, Richter B, Kraut D, Weske G, Worth H, Berger 
M. Evaluation of a structured treatment and teaching programme 
on asthma. J Intern Med , , –.

. van Grunsven PM, van Schayck CP, van Deuveren M, van Her-
waarden CL, Akkermans RP, van Weel C. Compliance during 
long-term treatment with fl uticasone propionate in subjects with 

early signs of asthma or chronic obstructive pulmonary disease 
(COPD): results of the Detection, Intervention, and Monitoring 
Program of COPD and Asthma (DIMCA) study. J Asthma , 
, –.

. Cochrane GM, Horne R, Chanez P. Compliance in asthma. 
Respir Med , , –.

. Charlton I, Charlton G, Broomfi eld J, Mullee MA. Evaluation 
of peak fl ow and symptoms only self management plans for con-
trol of asthma in general practice. BMJ , , –.

. Jones KP, Mullee MA, Middleton M, Chapman E, Holgate ST. 
Peak fl ow based asthma self-management: a randomised control-
led study in general practice. British Th oracic Society Research 
Committee. Th orax , , –.

. Juniper EF, Buist AS, Cox FM, Ferrie PJ, king DR. Validation 
of a standardised version of the Asthma Quality of Life Question-
naire. Chest , , –.

. Row BH, Oxman AD. Performance of an asthma quality of life 
questionnaire in an outpatient setting. Am Rev Respir Dis , 
, –.

. Guyatt GH, Kirshner B, Jaeschke R. Measuring health status: 
what are the necessary measurement properties? J Clin Epidemiol 
, , –.




