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Abstract
Anaphylaxis can be triggered by a number of allergens the most common being food, medications,
insect venom and latex. Due to the sudden onset and potentially fatal nature of anaphylaxis,
successful management requires prompt and appropriate use of emergency medication. A failure to
follow recommended medical advice remains a barrier to the control of many medical conditions, and
food allergy and anaphylaxis are no exception. Studies have shown that use of emergency medication
for anaphylaxis, by both health professionals and patients, is suboptimal. Identification of the nature
and extent of health professionals’ and patients’ poor management of anaphylaxis enabled better
understanding of the factors influential in the successful management of anaphylaxis, and guided the
application of two Social Cognition Models in this area. This thesis explores the Health Belief Model
(HBM) and the Common Sense Model (CSM) to determine if either can explain adherence to self-care
behaviours (SCBs) amongst adolescents and young adults with food allergy.
A systematic review was conducted of peer reviewed articles to identify health professionals’ and
patients’ poor management of anaphylaxis. Based on these findings, two further systematic reviews
were undertaken investigating the effectiveness of HBM and CSM-interventions in improving
adherence. Original data was collected in a cross-sectional study of food allergic participants aged 1319 years with a prescription of auto-injectable epinephrine recruited from hospital allergy clinics. A
postal self-completion questionnaire explored their health beliefs and illness perceptions derived
from the models. Clinical and demographic information was collected based on findings from the first
systematic review.
The systematic review of anaphylaxis management found that poor management was frequently
attributed to lack of knowledge and practical ability. However, adherence to preventive SCBs such as
allergen avoidance and carrying emergency medication were rarely measured. The HBM and the CSM
were found to have been successfully applied to eight and two adherence-related interventions
respectively. In the population of 188 allergic adolescents investigated in this study, the HBM,
specifically the constructs perceived severity, benefits and barriers, explained the greatest proportion
of variance in adherence to SCBs. Gender and having an anaphylaxis management plan were also
found to explain variance in adherence behaviours (all ps<.05).
The application and investigation of psychological model constructs proved useful in this population
of food allergic individuals and identified targets for future interventions. The results show a strong
beneficial link between adherence and possessing a management plan and provide evidence for
promoting their use in food allergic individuals. Interventions designed to elicit personal barriers to
adherence and address perceptions of severity surrounding food allergy may be more effective than a
focus on knowledge and practical ability in improving adherence to SCBs.

2

Contents
Abstract............................................................................................................................. 1
Table of contents ............................................................................................................... 2
List of tables ...................................................................................................................... 7
List of figures ..................................................................................................................... 9
List of appendices ............................................................................................................ 10
Acknowledgements ......................................................................................................... 11
Declaration ...................................................................................................................... 12
1 Introduction to allergy and anaphylaxis ....................................................................... 13
1.1
1.1.1
1.1.2
1.1.3
1.1.4
1.1.5

Allergy .............................................................................................. 13
Definition.................................................................................................. 13
Prevalence ................................................................................................ 13
Causes ...................................................................................................... 13
Symptoms and diseases ........................................................................... 13
Management of allergy ............................................................................ 13

1.2
1.2.1
1.2.2
1.2.2.1
1.2.2.2
1.2.2.3
1.2.2.4
1.2.3

Anaphylaxis ...................................................................................... 14
Definition of anaphylaxis ......................................................................... 14
Epidemiology of anaphylaxis.................................................................... 14
Incidence .................................................................................................. 14
Lifetime prevalence.................................................................................. 14
Mortality .................................................................................................. 15
Causes of anaphylaxis .............................................................................. 15
Treatment of anaphylaxis ........................................................................ 16

1.3

Global aims ....................................................................................... 17

2 A systematic review of studies assessing health professionals’ and patients’ knowledge
and skills in the use epinephrine for the treatment of anaphylaxis ............................... 18
2.1

Introduction...................................................................................... 18

2.2

Method............................................................................................. 18

2.3
2.3.1
2.3.1.1

Results .............................................................................................. 20
Health Professionals................................................................................. 20
Practical Abilities ...................................................................................... 21

3

2.3.1.2
2.3.1.3
2.3.1.4
2.3.2
2.3.2.1
2.3.2.2
2.3.2.3
2.3.2.4

Practical Abilities and Knowledge ............................................................ 24
Knowledge................................................................................................ 26
Clinical audits ........................................................................................... 32
Patient/Carers .......................................................................................... 35
Practical Abilities ...................................................................................... 35
Practical Abilities and Knowledge ............................................................ 36
Knowledge................................................................................................ 43
Clinical audits ........................................................................................... 47

2.4
2.4.1
2.4.2

Discussion ......................................................................................... 51
Health Professionals................................................................................. 52
Patient/Carers .......................................................................................... 54

3 Evaluating the effectiveness of interventions using social cognition models to improve
adherence to medical advice: two systematic reviews ................................................. 58
3.1

Adherence ........................................................................................ 58

3.2

Psychological approaches to understanding adherence ..................... 58

3.3
3.3.1
3.3.2
3.3.2.1
3.3.2.2
3.3.2.3
3.3.3

The Health Belief Model .................................................................... 59
Method..................................................................................................... 62
Results ...................................................................................................... 64
Health professional-led interventions ..................................................... 69
Written interventions .............................................................................. 82
Complex interventions ............................................................................. 87
Discussion................................................................................................. 89

3.4
3.4.1
3.4.2
3.4.3
3.4.4
3.4.5

The Common Sense Model ................................................................ 92
Method..................................................................................................... 94
Results ...................................................................................................... 96
Health professional-led interventions ..................................................... 98
Complex interventions ........................................................................... 102
Discussion............................................................................................... 104

4 Hypotheses and methodology for cross-sectional study ............................................. 107
4.1
4.1.1

Social cognition models and health behaviour ................................. 107
A focus on the Health Belief Model and the Common Sense Model .... 107

4.2
4.2.1
4.2.2

Hypotheses ..................................................................................... 109
Model specific hypotheses..................................................................... 109
Secondary a priori hypotheses............................................................... 110

4.3

Justification of population ............................................................... 111

4.4

Study design ................................................................................... 111

4

4.5

Setting ............................................................................................ 111

4.6
4.6.1
4.6.2
4.6.3
4.6.3.1
4.6.3.2
4.6.3.3

Participants..................................................................................... 112
Inclusion criteria..................................................................................... 112
Exclusion criteria .................................................................................... 112
Procedure ............................................................................................... 112
Phase 1 – Developing the questionnaire ............................................... 112
Phase 2 – Piloting the questionnaire ..................................................... 112
Phase 3 – Identification of eligible participants and recruitment ......... 113

4.7
4.7.1
4.7.2
4.7.2.1
4.7.2.2
4.7.3
4.7.3.1
4.7.3.2
4.7.3.3
4.7.3.4
4.7.3.5

Questionnaire ................................................................................. 114
Demographic and clinical features ........................................................ 114
Outcome measures ................................................................................ 114
Adherence to self-care behaviours (SCBs) ............................................. 114
Risk taking behaviours ........................................................................... 116
Independent variables (explanatory variables) ..................................... 118
Knowledge about auto-injectable epinephrine (AIE) device ................. 118
Confidence in using AIE .......................................................................... 120
The Revised Illness Perception Questionnaire (IPQ-R) .......................... 122
Development of the Health Belief Model questionnaire (HBMQ) ........ 124
General optimism................................................................................... 126

4.8

Ethical approval .............................................................................. 127

4.9
4.9.1
4.9.2
4.9.3
4.9.4
4.9.4.1
4.9.4.2
4.9.5
4.9.5.1
4.9.5.2
4.9.5.3
4.9.5.3.1
4.9.5.3.2
4.9.5.3.3

Statistical analysis – general methodology ...................................... 127
Proposed Sample Size / Power Calculations .......................................... 127
Accuracy of data entry ........................................................................... 127
Missing data ........................................................................................... 128
Reverse coding ....................................................................................... 128
IPQ-R ...................................................................................................... 128
LOT-R ...................................................................................................... 129
Statistical methods................................................................................. 130
Responder bias ....................................................................................... 130
Psychometric testing .............................................................................. 130
Analysis................................................................................................... 131
Hypotheses testing................................................................................. 131
Model specific hypotheses..................................................................... 132
Secondary a priori hypotheses............................................................... 132

5 Results of cross-sectional study ................................................................................. 133
5.1

Response rate ................................................................................. 133

5.2

Demographics and clinical characteristics of sample ........................ 133

5.3
5.3.1
5.3.2

Health Belief Model Questionnaire (HBMQ) .................................... 135
Structural validity of the HBMQ ............................................................. 135
Relationships between health beliefs and dependent variables........... 138

5

5.3.3
5.3.4
5.3.5

Logistic regression for health beliefs and adherence to SCBs ............... 138
Logistic regression for health beliefs and adherence to carrying AIE ... 139
HBM specific hypotheses ....................................................................... 140

5.4

Internal reliability of remaining scales ............................................. 141

5.5
5.5.1
5.5.2
5.5.3
5.5.4
5.5.4.1

Illness Perception Questionnaire Revised ........................................ 141
Structural validity of the causal item subscale ...................................... 141
Illness perceptions and dependent outcome variables ......................... 142
Logistic regression for illness perceptions and adherence to SCBs ....... 145
Logistic regression for illness perceptions and carrying AIE .................. 146
CSM specific hypotheses........................................................................ 147

5.6
5.6.1
5.6.2

Testing the classical model of patient education .............................. 147
Relationship with dependent variables ................................................. 147
Logistic regression for classical health education measures and
adherence to SCBs ................................................................................. 148
Logistic regression for classical health education measures and
adherence to carrying AIE ...................................................................... 148

5.6.3
5.7
5.7.1
5.7.2

Comparing the models .................................................................... 149
Adherence to SCBs ................................................................................. 149
Adherence to carrying AIE ..................................................................... 149

5.8
5.8.1
5.8.1.1
5.8.1.2
5.8.1.3
5.8.1.4
5.8.1.5
5.8.1.6
5.8.1.7
5.8.1.8
5.8.2
5.8.3

Secondary a priori hypotheses testing ............................................. 150
Gender differences ................................................................................ 150
Adherence to SCBs ................................................................................. 150
Adherence to carrying AIE ..................................................................... 150
Use of AIE ............................................................................................... 150
Illness identity ........................................................................................ 150
Knowledge.............................................................................................. 150
Risk perception....................................................................................... 151
Risk taking .............................................................................................. 151
Optimism ................................................................................................ 152
Confidence ............................................................................................. 152
Age and adherence ................................................................................ 153

5.9
5.9.1

Post hoc analysis ............................................................................. 153
Relationships between demographics, clinical factors and adherence to
outcome measures ................................................................................ 153
The combined model for significant HBM constructs and clinical features
................................................................................................................ 155
The HBM combined model and adherence to SCBs .............................. 155
The HBM combined model and adherence to carrying AIE................... 156
Gender differences within the HBM combined model.......................... 157
Logistic regression for the HBM combined model and adherence to
carrying AIE in males .............................................................................. 157
Adherence to carrying AIE in females .................................................... 158

5.9.2
5.9.2.1
5.9.2.2
5.9.2.2.1
5.9.2.2.1.1
5.9.2.2.1.2

6

5.9.3

5.9.3.2.1
5.9.3.2.1.1
5.9.3.2.1.2

The combined model for significant CSM constructs and clinical features
................................................................................................................ 159
Logistic regression for the CSM combined model and adherence to SCBs .
................................................................................................................ 159
Logistic regression for the CSM combined model and adherence to..........
carrying AIE ........................................................................................... 160
Gender differences and the CSM combined model .............................. 161
Adherence to carrying AIE in males ....................................................... 161
Adherence to carrying AIE in females .................................................... 162

5.10
5.10.1
5.10.2
5.10.2.1
5.10.2.2

Explanations for non-adherence ...................................................... 162
Free text explanation for non-adherence .............................................. 162
Additional medications .......................................................................... 164
Antihistamine use .................................................................................. 164
Inhaler use.............................................................................................. 164

5.11

Possible causes ............................................................................... 164

5.9.3.1
5.9.3.2

6 Discussion ................................................................................................................. 165
6.1
6.1.1
6.1.2
6.1.3

Systematic reviews ......................................................................... 165
Health professional and patients’ knowledge and skills in the use of
epinephrine for the treatment of anaphylaxis ...................................... 165
Health Belief Model interventions to improve adherence .................... 166
Common Sense Model interventions to improve adherence ............... 167

6.2
6.2.1
6.2.1.1
6.2.1.2
6.2.1.3
6.2.2
6.2.3

Cross-sectional study ...................................................................... 167
The models performance ....................................................................... 167
The Health Belief Model ........................................................................ 167
The Common Sense Model .................................................................... 172
The classical model for health education .............................................. 175
Comparing the models ........................................................................... 176
Secondary findings ................................................................................. 177

6.3
6.3.1
6.3.2

Strengths and limitations of the thesis ............................................ 180
The systematic reviews .......................................................................... 180
The cross-sectional study ....................................................................... 181

6.4

Conclusion of thesis findings ........................................................... 187

6.5
6.5.1
6.5.2
6.5.3
6.5.4

Implications for policy and practice ................................................. 187
Lack of agreed definition, subsequent misdiagnosis and less appropriate
treatment ............................................................................................... 187
Enforcing awareness of the nature and severity of reactions ............... 189
Size and shape of AIE device .................................................................. 189
Provision of management plans ............................................................ 190

6.6

Future work .................................................................................... 192

7

List of tables
1

Categories of fatalities from anaphylaxis....................................................................16

2

Instructions for administering EpiPen® described by each study...............................21

3

Summary of Health Belief Model (HBM) intervention studies to improve
adherence....................................................................................................................60

4

Summary of Common Sense Model (CSM) intervention studies to improve
adherence ..................................................................................................................90

5

Measurement of adherence to self-care behaviours (SCBs) .....................................106

6

Additional measurement of SCBs ..............................................................................107

7

Adherence to carrying auto-injectable epinephrine (AIE) in different situations.......108

8

Risk perceptions in different situations .....................................................................109

9

Knowledge scale ........................................................................................................110

10

Confidence scale ........................................................................................................113

11

Life orientation test revised (LOT-R) ..........................................................................118

12

Illness perception questionnaire-revised (IPQ-R) reverse coded items .....................120

13

LOT-R reverse coded items ........................................................................................120

14

Demographic and clinical characteristics of participants ...........................................125

15

Principal component analysis for Health Belief Model questionnaire (HBMQ)
items ..........................................................................................................................127

16

Scale descriptives for HBMQ ..................................................................................... 128

17

Spearman’s correlations between HBMQ subscales and dependent measures
(DMs) ........................................................................................................................129

18

Logistic regression for HBM and adherence to SCBs .................................................130

19

Logistic regression for HBM and adherence to carrying AIE ......................................131

20

Scale descriptives for remaining measures ................................................................132

21

Principal component analysis for IPQ-R causal items.................................................133

8

22

Spearman’s correlations between illness perceptions and DMs ...............................135

23

Logistic regression for illness perceptions and adherence to SCBs ...........................136

24

Logistic regression for illness perceptions and adherence to carrying AIE ................137

25

Spearman’s correlations between classical model constructs and DMs ...................138

26

Logistic regression for classical model and adherence to SCBs .................................139

27

Logistic regression for classical model and adherence to carrying AIE ......................140

28

Spearman’s correlations between demographic and clinical characteristics
and DMs .....................................................................................................................145

29

Logistic regression for combined HBM and adherence to SCBs ................................146

30

Logistic regression for combined HBM and adherence to carrying AIE .....................147

31

Logistic regression for combined HBM and adherence to carrying AIE in males .......148

32

Logistic regression for combined HBM and adherence to carrying AIE in females ...149

33

Logistic regression for combined CSM and adherence to SCBs .................................150

34

Logistic regression for combined CSM and adherence to carrying AIE ......................151

35

Logistic regression for combined CSM and adherence to carrying AIE in males........152

36

Logistic regression for combined CSM and adherence to carrying AIE in females.....153

9

List of figures
1

PRISMA flow diagram PRISMA flow diagram for the identification of studies
assessing health professionals and patients’ knowledge and skills in the use
of auto-injectable epinephrine ....................................................................................19

2

Health professionals’ knowledge and skills in treating anaphylaxis by
geographic region ........................................................................................................21

3

Patients’ knowledge and skills in treating anaphylaxis by geographic region .............33

4

The Health Belief Model (Rosenstock, 1974) ...............................................................58

5

PRISMA flow diagram PRISMA flow diagram for the identification Health Belief
Model studies to improve adherence...........................................................................63

6

The Common Sense Model (Leventhal et al., 1984) ....................................................88

7

PRISMA flow diagram PRISMA flow diagram for the identification Common Sense
Model studies to improve adherence...........................................................................95

8

Percentage of correct responses to each knowledge item ........................................151

9

Participants response to confidence scale .................................................................152

10

List of appendices
1

Health Belief Model systematic review keyword search

2

Common Sense Model systematic review keyword search

3

Questionnaire

4

Invitation letter (parent/carer)

5

Invitation letter (16 years and over)

6

Participant information sheet (parent/carer)

7

Participant information sheet (patients under 16 years)

8

Participant information sheet (patients 16-21 years)

9

Consent form (parents/carers)

10

Consent form (patients 16-21 years)

11

Assent form (patients under 16 years)

12

Future correspondence

13

South East Coast REC approval

14

Brighton and Sussex University Hospitals NHS Trust and Guy’s and St Thomas’ NHS
Foundation Trusts current anaphylaxis management plans

11

Acknowledgements
I would like to take this opportunity to express my deepest thanks to the people who,
through their knowledge, support and guidance, have enabled me to write this thesis.
Firstly, I would like to give enormous thanks to my fantastic and inspirational supervisors
Professor Helen Smith, Dr Carrie Llewellyn and Professor Anthony Frew, for their continued
support, expertise and encouragement without which, this thesis would not have been
possible.
I would like to extend my gratitude to the Brighton & Sussex Medical School for funding this
research and making my ambition a reality and from all the support they have provided. A
special thanks to colleagues within the Division of Public Health & Primary Care, and the
School of Applied Social Sciences, who have offered me friendship and laughter throughout
my PhD. I would also like to acknowledge Dr Paul Sparks for his time, support and feedback
throughout various stages of my PhD.
Further thanks should be given to Dr George du Toit and his wonderful team at the Evelina
Children’s Hospital, and Professor Somnath Mukhopadhyay at the Royal Alexandra Children’s
Hospital, for their invaluable assistance in assisting with the recruitment of patients. I would
like to express my most sincere thanks to the patients themselves, who gave their time to
participate in this study; I hope their contribution and the findings generated from this thesis
can lead to improvements for them and others with food allergy and anaphylaxis.
I would also like to thank the British Society for Allergy & Clinical Immunology and the
European Academy of Allergy & Clinical Immunology for providing a platform for
disseminating this research and welcoming a new approach to current thinking.

I would like to thank my parents, sisters, family and friends, too numerous to mention
individually, for their support, and at times much needed distraction! Last but by no means
least, a special thanks to Matt, for his continued love, encouragement and belief in me.
Thank you.

12

Declaration

I declare that the research contained in this thesis, unless otherwise formally indicated within
the text, is the original work of the author. The thesis has not been previously submitted to
these or any other university for a degree, and does not incorporate any material already
submitted for a degree.

Signed

Dated

13

1
1.1

Introduction to allergy and anaphylaxis

Allergy

1.1.1 Definition
The word allergy is used to describe a response to a substance, which in itself is not harmful,
but can result in an immune reaction that causes symptoms and disease (Allergy UK, 2010).
1.1.2 Prevalence
There is large variation in allergic sensitisation between countries with higher rates reported
in developed countries (Smith & Frew, 2003). The UK has one of the highest prevalence rates
of allergic conditions with over 20% of the population affected by at least one disorder
(ISAAC, 1998) and allergy is reportedly increasing by 5% each year (Allergy UK, 2010).
1.1.3 Causes
Allergic reactions are triggered by proteins (allergens) in the environment. The most common
allergens are tree and grass pollen, house dust mite, moulds, animals, insect venom,
chemicals, medication and foods (Allergy UK, 2010).
1.1.4 Symptoms and diseases
There is a wide range of allergic symptoms from mild and localised to severe and life
threatening multi-system pathology. Symptoms of allergy can be seen in the eyes (itchy,
watering), nose (rhinorrhea, nasal stuffiness), skin (eczema, urticaria) or respiratory
(sneezing, asthma). Life-threatening reactions, known as anaphylaxis, are characterised by
circulatory collapse, angioedema and respiratory compromise.
1.1.5 Management of allergy
The mainstay of allergic treatment is allergy avoidance. Management also depends on the
severity of the allergic reaction. For mild allergic reactions, antihistamine tablets, nasal
sprays, eye drops or inhalers are used to reduce symptoms. It is possible to use specific
immunotherapy, a treatment that involves vaccinating patients with increasing doses of the
allergen in order to build their immune tolerance.
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1.2

Anaphylaxis

1.2.1 Definition of anaphylaxis
Although there is no universally agreed definition, anaphylaxis is most frequently described
as a severe, life threatening, generalised or systemic hypersensitivity reaction involving
cardiovascular and/or respiratory compromise (Resuscitation Council UK, 2008).
1.2.2 Epidemiology of anaphylaxis
Lack of agreement on case definition, under recognition and under diagnosis, results in
imprecise estimates of incidence and prevalence. Due to high comorbidity between asthma
and allergic disease and the increased risk of fatality from anaphylaxis if asthma is poorly
controlled, many cases of anaphylaxis are mislabelled.
1.2.2.1 Incidence
The American College of Allergy, Asthma and Immunology Epidemiology of Anaphylaxis
Working Group summarised international epidemiological studies and estimated the
prevalence of anaphylaxis to be between 30 and 950 cases per 100,000 persons per year
(Lieberman et al., 2006). In Europe the incidence of anaphylaxis is between 10-20 cases per
100,000 per year (Rodrigues Alves, Branco Ferreira, Pereira Barbosa, 2007) perhaps reflecting
the differences in diagnoses between countries. Unlike other allergic conditions such as
rhinitis and eczema which have stabilised over the last decade, the prevalence of anaphylaxis
appears to be growing exponentially. A recent Department of Health review on Allergy
Services reported that there were over 3000 admissions for anaphylaxis in the UK and these
seem to be rising (DH, 2006). Gupta, Sheikh, Strachan and Anderson (2007) demonstrated
that rates of UK hospital admissions resulting from anaphylaxis had increased by 700% from
1994-2004.
1.2.2.2 Lifetime prevalence
The lifetime prevalence for anaphylaxis is calculated as the number of individuals who have
experienced an anaphylactic episode compared to the total number of individuals. The
American College of Allergy, Asthma and Immunology Epidemiology of Anaphylaxis Working
Group calculated a lifetime prevalence of between 50 and 2000 episodes per 100,000
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persons (Resuscitation Council UK, 2008). Due to the number of patients who experience
anaphylaxis and are not treated or recorded as hospital in-patients, Sheikh, Hippisley-Cox,
Newton and Fenty (2008) analysed primary care databases in England to record diagnoses of
anaphylaxis and prescribing patterns for anaphylaxis during a five year period. Between
January 2001 and December 2005, lifetime age-sex standardised prevalence rose from 50 per
100,000 in 2001 to 75.5 in 2005. These calculations suggest that approximately one in 1333
of the English population has experienced anaphylaxis at some point in their lives.
1.2.2.3 Mortality
Anaphylaxis is the one manifestation of allergic disease that can result in death. Pumphrey
(2000) investigated the circumstances which led to fatal anaphylaxis in the six year period
between 1992 and 1998. One hundred and sixty four fatalities over this period were
recorded implying anaphylaxis as the cause of approximately 20 deaths each year in the UK
(Pumphrey, 2000). Subsequently the Resuscitation Council UK expressed concern that this
was a substantial underestimate (Resuscitation Council UK, 2008). About half of the reactions
were iatrogenic and a quarter each due to food or venom reactions. All fatal food allergy
reactions caused breathing difficulties that in 86% of cases led to respiratory arrest. Risk of
death is consequently increased in those with poorly controlled asthma. Other reviews of
fatal allergic reactions report a high proportion of victims to be adolescents and young adults
(Sampson, Mendelson & Rosen, 1992; Bock, Munoz-Furlong & Sampson, 2001).
1.2.2.4 Causes of anaphylaxis
Anaphylaxis can be triggered by a variety of different allergens most commonly; food,
medications and insect venom (Table 1).
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Table 1. Categories of fatalities from anaphylaxis in the UK between 1992-2001 taken from
Resuscitation Council, UK (2008) (N=213)
Trigger

Cases

Origin

Medication

90

27 antibiotics, 39 anaesthetic drugs, 24 other

Venom

47

29 wasp, 4 bee, 14 unknown

Food

45

32 nuts, 5 milk, 2 fish, 2 chickpea, 2
crustacean, 1 banana, 1 snail

Food possible cause

17

5 during meal, 3 milk, 3 nut, fish, yeast,
sherbet, nectarine, grape, strawberry

Contrast media (used in medical
imaging)

11

9 iodinated, 1 technetium, 1 fluorescein

Other

3

1 latex, 1 hair dye, 1 hydatid (parasitic
disease)

1.2.3 Treatment of anaphylaxis
Due to the sudden onset and potentially fatal nature of anaphylaxis, successful management
requires the prompt and appropriate use of emergency medication. Epinephrine, or
adrenaline, is the drug of choice for the initial treatment of anaphylaxis, as it blocks mediator
release and reverses systemic effects. The safest and most effective route for the
administration of epinephrine is intramuscularly to the anterolateral middle third of the
thigh. The recommended intramuscular dose for adults is 0.5mg and 0.15-0.3mg in children
under 12 years of age (Resuscitation Council UK, 2008). Given the need for immediate
treatment, randomised controlled trials are impractical and current guidelines are based on
theory, experience and anecdote (Pumphrey, 2000).
To enable fast and self-administered treatment, epinephrine preloaded syringes known as
auto-injectors are manufactured (e.g. EpiPen®, Jext®, Anakit®, AnaPen®, and Twinject®).
Gupta et al., (2007) reported a 12-fold increase in all allergy related prescriptions to 124,000
between 1994 and 2004. Sheikh et al., (2008) estimated that prescriptions for epinephrine
alone in patients with a history of anaphylaxis rose by 97% to 21,100 at the end of 2005.
Despite the increase in prescriptions, many studies have shown underuse of this treatment,
attributed to lack of knowledge (Hayman, Bansal, & Bansal, 2003; Kim, Sinacore & Pongracic,
2005; Diwakar, Heslegrave, Richter, Huisson & Krishna, 2010) and practical ability (Sicherer,
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Forman & Noone, 2000). Fatalities from anaphylaxis have often been attributed to delayed
administration of epinephrine (Yunginger et al., 1988; Sampson et al., 1992; Pumphrey, 2000;
Bock et al., 2001).
1.3

Global aims

The aim of this thesis was to firstly, systematically review the evidence which documents the
factors influencing health professionals’ and patients’ successful management of anaphylaxis.
By thorough review of the existing research, it was envisaged that evidence gaps in current
management would be identified and a more purposeful study could be designed based on
these findings. The ultimate aim of this thesis was to identify factors which may prove useful
in the future design of an intervention to improve the management of anaphylaxis.
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2

A systematic review of studies assessing health professionals’ and patients’
knowledge and skills in the use epinephrine for the treatment of anaphylaxis

2.1

Introduction

As briefly mentioned earlier (section 1.2.3), studies have demonstrated that health
professionals and patients/carers knowledge and skills are deficient with regards to the
emergency management of anaphylaxis.

The primary purpose of this review was to

summarise the nature and extent of these knowledge and skill deficiencies amongst health
professionals, patients or carers. The collation of the evidence should highlight suitable
targets for intervention to improve the management of emergency situations in anaphylaxis.
2.2

Method

The lead author used three search methods consisting of a keyword search in Medline 1
(keywords: anaphyla* AND (epinephrine or adrenaline) AND inject*), a backward search of
the reference lists of eligible studies and a manual search of allergy conference abstract
booklets. Authors of published conference abstracts were contacted to obtain full study
details if available. Studies that were published between 1998 and 2008 were included 2.
Studies were eligible for review if they included any combination of practical assessment,
knowledge assessment or audits of anaphylaxis treatment and management, specifically the
use of auto-injectable epinephrine (AIE), by patients or carers and/or health professionals. A
total of 218 studies were identified using the methods described above. Of these studies,
70% were excluded after screening of the title. Thirty two abstracts were excluded after
reading the abstract. Full-text articles were accessed for eligibility for the remaining 34
studies (Figure 1).

1

A retrospective search was conducted on a more extensive list of databases and no additional papers were
found
2
One reference relates to a paper published in 2010 but paper draft was available from 2008 through personal
communication with lead author (Diwakar et al., 2010)
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Figure 1. PRISMA flow diagram for the identification of studies assessing health

Identification

professionals and patients’ knowledge and skills in the use of epinephrine for anaphylaxis

Records identified through
database searching
(n = 199)

Additional records identified
through other sources
(n = 19)

Included

Eligibility

Screening

Records after duplicates removed
(n = 218)

Records screened
(n = 218)

Full-text articles
assessed for eligibility
(n = 34)

Records excluded at title
(n = 152)
Records excluded at
abstract (n = 32)

Full-text articles excluded
(n = 7)
No practical/knowledge
assessment (n = 7)

Studies included in
qualitative synthesis
(n = 27)

Adapted from Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group.
(2009)
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2.3

Results

Twenty seven studies met the inclusion criteria. The majority of studies were carried out in
the UK (11 studies) or the USA (eight studies). Other studies were conducted in Australia
(two studies), Canada, France, Germany, Israel, New Zealand and Portugal (one study
respectively) (Figures 2 and 3 respectively for depiction of health professionals’ and patients’
knowledge and skills by geographic region). There was at least one study published each year
between 1998 and 2008 with more in 2000 (four studies), 2002 (two studies), 2003 (three
studies), 2004 (two studies) 2005 (five studies), 2006 (three studies) and 2007 (four studies).
There was considerable variety in the objectives, participants studied and methodologies
used in the studies. For ease of comparison, the studies have been divided into two main
categories; those assessing health professionals’ knowledge and skills (13 studies) and those
which assessed patients/parents’ knowledge and skills (14 studies). Within these categories,
the studies were subdivided again into those primarily measuring health professionals’
practical abilities (two studies), knowledge (five studies), a combination of both (two studies)
and audits (four studies). The same subdivisions were created for patients/parents with
practical abilities (one study), knowledge (four studies), a combination of both (five studies)
and audits (four studies) represented.
2.3.1 Health Professionals
The 13 studies assessing health professionals’ competence used a combination of practical
assessment of using an AIE device and/or a knowledge test or audit assessment (Figure 2).
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Figure 2. Health professionals’ knowledge and skills in treating anaphylaxis

2.3.1.1 Practical Abilities
Within the studies identified as evaluating health professionals’ skills, only two studies
focussed on assessing the correct demonstration of auto-injectable epinephrine (AIE). In the
first by Sicherer et al., (2000) participants were paediatricians recruited through the Mount
Sinai Hospital and five private paediatric practices in New York, USA. Thirty six paediatricians
(25 attending paediatricians, 11 paediatric residents) were given a practical assessment
which involved the ability to correctly demonstrate all six-steps for administering the
EpiPen®/EpiPen-Jr® and EpiE-Z Pen®/EpiE-Z Pen Jr® and the nine-steps for the AnaKit® as
provided by the manufacturers of these devices (see Table 2).
Of those familiar with the device, only 21% of attending paediatricians and 36% of residents
could correctly demonstrate all six-steps of the EpiPen®/EpiPen-Jr®. Both the EpiE-Z Pens®
and AnaKits® were less familiar to the paediatricians but results showed for those who were
familiar with the devices, four out of five demonstrated the correct use of the EpiE-Z Pen®
and one out of two the Anakits®. Reportedly overall, 18% of attending paediatricians were
familiar with and could demonstrate at least one device correctly.
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These results showed a low rate of awareness to different devices and ability to demonstrate
how to correctly use AIE. Although the argument could be made that the EpiPen®/EpiPen-Jr®
are the two most likely devices to be prescribed and therefore recognised by the health
professional, six families within the patient arm of this study were prescribed more than one
type of auto-injector potentially causing a problem for patient education if the health
professional is unfamiliar with all devices. There are also some methodological flaws within
this study. The authors explain that the steps used to measure correct demonstration were
provided by the manufacturer however, administration of the EpiPen®/EpiPen-Jr® was
measured as holding needle for “several seconds rather than punch and remove”, but the
manufacturers of the EpiPen® recommend holding in place for approximately 10 seconds.
Such differences in instructions as this could cause ambiguity and uncertainty amongst
intended users.
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Table 2. Instructions for administering EpiPen® as described by each study
Study
Huang, 1998

Grouhi et al., 1999

Gold et al., 2000

Remove cap

Pull the grey safety cap

Removal of grey
cap

Goldberg et al.,
2000
Pull out grey safety
cap

2

Press EpiPen® to lateral
thigh

Place black tip to
outer thigh

Hold the device in
palm

3

Press EpiPen® until
clicking sound is heard

Apply pressure
until click is heard

Place black tip to
outer thigh

4

Hold in place for 10
seconds

Hold the device in the palm
of the hand with the thumb
covering the index finger and
the black tip toward the
small finger
Place black tip on the outer
thigh. Push hard until you
hear the trainer function.
Hold in place for 10 seconds
-

Hold in place for
at least 5 seconds

5

EpiPen® can be used
without removing
clothes

-

-

6

EpiPen® has an expiry
date

-

% correct

Not reported

Most
common
mistakes

63.3% failed to press
until a click was heard
59.2% failed to hold in
place for 10 seconds

Number
Steps

of

Sicherer et al.,
2000
Recognises device
without
examining for
clues of how to
use
Remove cap

Kapoor et
al., 2004
Remove
grey safety
cap

Arkwright et al.,
2006
Had an idea of
how to inject
adrenaline

Mehr, et al., 2007

Select
appropriate
site

Knew the correct
site for injection

Removal of the grey cap

Select appropriate
body site

Press
EpiPen®
until click

Removed the grey
safety cap

Selection of the outermid thigh

Push hard until
trainer function is
heard
Hold in place for 10
seconds

Press correct end
of device to body

-

Press to activate

-

Selection of the black
end to inject into the
thigh
Pressure to activate

-

-

-

25% Health professionals

24% Patient/
Parents

36.1% patients >12
years
41.7% parents of
patients <12 years

50%
parents

57% parents able
to trigger device

2% Doctors

72% failed to hold the device
in place for 10 seconds

50% forgot to
remove the grey
cap and the
device had to be
in place for 10
seconds

Not reported

Hold in place for
several seconds
rather than punch
and remove
21%
Paediatricians
36% Resident
Paediatricians
38%
Patient/Parents
Not reported

Applied enough
pressure to
trigger the device
Left the need in
rather than
remove
immediately after
triggering
-

Not
reported

Not reported

57% failed to hold for >
5 seconds
21% failed to apply
pressure to activate
16% injected trainer into
thumb reported

Recognition of the pen

Hold the EpiPen® in
place for at least 5
seconds
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The second more recent study by Mehr, Robinson and Tang (2007) aimed to determine the
rate of correct EpiPen® administration by junior and senior medical staff that did not
specialise in allergy or immunology but were able and likely to prescribe EpiPen®. One
hundred doctors were recruited from a major tertiary paediatric hospital in Australia.
Participants were asked to demonstrate using a training device how they would administer
EpiPen®. Participants were timed and scored by the system devised by Sicherer et al., (2000,
see Table 2).
Of the 100 doctors, the mean score on EpiPen® administration was four out of a possible six
with a median time to administration being 38 seconds. There was no difference between
the grade of doctor in regards to the score obtained, the number that needed to read the
instructions, the correct demonstration of each of the separate steps or the frequency of
self-injection into the thumb. However, senior medical staff administered epinephrine faster
than their junior colleagues. Of the total sample, only 2% were able to administer
epinephrine meeting all six steps required. 16% of doctors would have self-injected the
epinephrine device into the thumb. 95% doctors needed to read the instructions prior to
demonstrating the remaining five steps but after doing so, only 41% completed the steps
correctly.
Again this study demonstrates an alarmingly poor rate of correct administration technique
amongst hospital staff. Similarly to the Sicherer et al (2000) study above, the most common
mistake in administration technique was not holding the device in place for greater than five
seconds which is half the amount of time the manufacturer of the device actually
recommends. Of concern is that even after reading the instructions for administration, only
41% were able to demonstrate how to use the device correctly. This raises interesting issues
surrounding the comprehensibility of the instructions, given that they are generally targeted
at lay people who may be less literate than health professionals.
2.3.1.2 Practical Abilities and Knowledge
Two studies were identified as evaluating both practical skills and knowledge in relation to
the use of emergency medication in anaphylaxis and the ability to demonstrate/educate

25

patients. In the first study, Grouhi, Alsheri, Hummel and Roifman (1999) recruited
participants from a paediatric convention and personnel in an emergency department in
Toronto, Canada. The sample (N=122) consisted of paediatric and internal medicine residents
(n=18), emergency department nurses (n=18), emergency physicians (n=17), primary care
paediatricians (n=16), family practitioners (n=15), consultant paediatricians (n=14),
pharmacists (n=10), fellows in training (n=8) and medical students (n=6). Participants were
first asked if they possessed an epinephrine auto-injector trainer with which to train their
patients and whether they knew the two available doses of auto-injectors. Secondly,
participants were asked to demonstrate the use of an EpiPen® training device to researchers
trained in the proper injection technique. Participants were scored on completing three steps
modified from the manufacturer’s guidelines (see Table 2).
Results showed that overall 81% of all participants did not have a training device to educate
patients, but pharmacists fared better with 70% having a training device available. 76% of
participants were unaware of the two doses of epinephrine auto-injector. Overall, 75% of
participants could not use the epinephrine device correctly but again, pharmacists performed
better with 80% demonstrating correct use. The most common mistake made was failure to
complete step 3), i.e. not holding the auto-injector in place for 10 seconds. Primary care and
consultant paediatricians who had higher rates for having training devices available scored
poorly in correctly demonstrating all three steps.
Again this study documents differing grades of health professional’s poor knowledge and
technique in using AIE. As noted in the Sicherer et al., (2000) study, the instructions for
correct administration technique have been modified from manufacturer guidelines (sixsteps reduced to three-steps). The author’s did not ask participants which AIE device they
were most likely to prescribe or were familiar with, which means the findings may have been
different if the AnaKit®, for example, had been assessed. Also, although primary care and
consultant paediatricians overall had higher frequencies of training devices and documented
poorer technique, it would have been beneficial to look at the relationship between these
two outcomes further, as this finding is counter-intuitive.

26

The second study by Hayman et al., (2003) in Surrey, UK consisted of interviews with 50 local
general practitioners attending a postgraduate training session, to investigate understanding
of when and how injectable epinephrine should be used. Participants were interviewed and
asked how to demonstrate the use of an unloaded training device, state when the device
should be used, describe what provision was made to train their patients and the quality of
after care provided.
All participants had been previously prescribed AIE. Only one GP was able to demonstrate
the training device correctly and this skill was attributed to a personal history of anaphylaxis.
None of the GPs personally demonstrated to patients how or when to use the device. 80%
reported asking the practice nurse to inform the patient, leaving 20% of GPs providing no
information or training on the use of AIE. Fifty four percent did not think it necessary for
patients to attend hospital after using AIE which is against recommendations.
This paper lacks detail, for example the steps used to form practical assessment or
information regarding number of years the participants had been in practice. Although this
paper is short, the study has good rationale as the interviews with the GPs were undertaken
as a direct result of patients’ poor knowledge and skills upon referral to an allergy clinic (see
section 2.3.2.2). These findings are of concern for those areas of the UK where specialist
allergy clinics are underdeveloped and allergic problems are solely managed in primary care.
2.3.1.3 Knowledge
Five studies were identified as evaluating health professionals’ knowledge with regards to
the emergency management of anaphylaxis. In the first study identified, Gompels, Bethune,
Johnston and Gompels (2002) recruited 78 senior house officers (SHOs) during a recruitment
day prior to their posting in Accident and Emergency medicine in southwest England, UK.
They were asked to complete a questionnaire based on five patient case notes referred to an
immunology clinic. A standardised answer box, including each of the choices of epinephrine
available in the A&E department, was provided and participants were required to circle the
appropriate treatment for each clinical scenario.
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One hundred percent of SHOs chose to treat the case of anaphylaxis with adrenaline. Forty
two percent chose to use adrenaline intravenously, 8% subcutaneously and 45% would use
the intramuscular route. Of those who chose to use the intramuscular route, 20% identified
the correct dose meaning that of the total sample, 5% of SHOs were able to administer
adrenaline according to Resuscitation Council guidelines. Forty two percent chose to
administer adrenaline at any dose, some choosing the dose used in cardiac arrest.
Although this sample demonstrated poor knowledge, they were inexperienced in emergency
medicine and were yet to start their post in A&E. This observation suggests that treatment is
not successfully addressed during their undergraduate medical training and this could be an
area in which future interventions should be targeted. This paper is relatively brief and does
not detail the specific doses chosen by SHOs when administering adrenaline via the
intravenous or subcutaneous routes. This is particularly important given the fact that a high
dose of intravenous adrenaline is potentially harmful.
Another study which used a clinical scenario to assess paediatricians’ knowledge of managing
anaphylaxis was by Krugman, Chiaramonte and Matsui (2006). Krugman et al., (2006)
assessed 468 US paediatricians’ knowledge of diagnosis, treatment and management by their
responses to a mail survey based on a scenario of a child having peanut-induced anaphylaxis.
The survey consisted of 21-items with a five-point Likert response scale ranging from strongly
agree to strongly disagree. For the 11 anaphylaxis related questions, answers were agreed
upon beforehand and based on the Joint Task Force on Practice Parameters for Allergy and
Immunology published food allergy guidelines “The diagnosis and management of
anaphylaxis: an updated practice parameter” (Joint Task Force on Practice Parameters et al.,
2005). Answers were dichotomised at the point of agreement with an unsure response
counted as incorrect. Five of these 11 questions were regarded as key to determining the
most important diagnostic and management questions and correct answers to these
questions were used as the main outcome measures with an additional variable created for
participants who correctly recognised the scenario as anaphylaxis and recommended
treatment with epinephrine.
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In total, 70% of paediatricians recognised that the child was having an anaphylactic reaction.
Seventy two percent agreed with the treatment of epinephrine, but only 56% selected the
correct diagnosis and treatment. Eighty one percent would send the child home with AIE,
those paediatricians who had attended food allergy continuing medical education sessions
were more likely to do so (OR: 1.7; 95% CI: 1.0-2.8). Eighty six percent agreed on the
appropriateness of referral for further testing. Paediatricians who cared for patients with
food allergy were more likely to diagnose anaphylaxis and prescribe AIE and felt more
comfortable caring for food allergic patients than those who did not routinely care for food
allergic patients (all p<.05). Participants who had completed residency training more than 10
years previously were more likely to administer epinephrine than those who had qualified
more recently (p<.0001).
Although this study showed an increase in correct responses to diagnosing and treating
anaphylaxis compared with the previous study (Gompels et al., 2002), the results are still
poor with just over half of the paediatricians in the study being able to do so. The authors
state that there are a few limitations to the study, notably the low response rate (41%) and
the questionnaire which although extensively pilot tested, was not standardised or validated.
The questionnaire in the study included 21-items but not all of the ten non-anaphylaxis items
were described in the paper. Furthermore, the answers to the questionnaire were based on
published food allergy guidelines which could have been easily accessed and checked by the
respondents during completion as data collection was by postal questionnaire. This may
mean that the proportion of correct responses received was higher than they might have
been under experimental conditions. This study mirrors previous findings by observing that
participants who had completed their training more than 10 years previously, and
consequently had greater clinical experience, were more likely to administer epinephrine. It
would also be interesting to look at whether allergy training has changed over this period as
an alternative explanation for these differences.
The third study identified for this section of the review, investigated how junior doctors
would administer epinephrine during adult anaphylactic shock (Jose & Clesham, 2007).
Ninety five junior doctors (including 18 in foundation year one, 57 in foundation year
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two/senior house officers, 15 specialist registrars and five at trust grade) were recruited from
two UK district hospitals, one in North Wales and the other in the east of England. The
authors administered a short questionnaire about a hypothetical case of adult anaphylactic
shock consisting of open ended questions regarding which drug, dose and route of
administration should be used.
Overall, 94% correctly stated epinephrine as the drug of choice but only 16.8% were able to
recall the correct dose and route of administration as recommended in the Resuscitation
Council UK guidelines. Twenty eight percent stated they would give epinephrine via the
intravenous route. Of these, 25.9% would have administered a dose of 0.5-1ml of 1:10,000,
29.6% would give a higher dose and 44.4% did not know what dose they would administer.
Knowledge scores increased with seniority of the health professional with 38.9% of
foundation year 1, 59.6% of foundation year 2/senior house officers and 73.3% of specialist
registrars correctly stating epinephrine should be administered by the intramuscular route.
Jose and Clesham (2007) was another short paper which illustrated junior doctors’ confusion
over the treatment of anaphylaxis. As replicated in studies discussed previously, there is a
dangerous uncertainty amongst junior doctors regarding the correct intravenous dose for
treating anaphylaxis, a treatment option which is actually only recommended for those with
experience in the use of vasopressors in routine clinical practice (Resuscitation Council UK,
2008). The dose stated by junior doctors in this sample was 1:10,000 which is 10 times
greater than that recommended for treating anaphylaxis. The intramuscular route is
recommended as it has a greater margin of safety compared to the intravenous route which
could cause life-threatening hypertension and even myocardial ischaemia. It would have
been of interest to split the knowledge results observed from the two sites to see if there
was a significant difference between the hospitals and refer back to the training methods
employed at each.
Rodrigues Alves et al., (2007) also conducted research into evaluating the practical
knowledge of diagnostic and therapeutic aspects of anaphylaxis amongst general
practitioners, emergency department doctors and allergy specialists. The sample consisted of

30

100 general practitioners, 55 emergency department doctors recruited from a Portuguese
teaching hospital and 55 allergy specialists attending a meeting of the Portuguese Society of
Allergology & Clinical Immunology. In order to assess the health professional’s knowledge, a
five-item multiple choice questionnaire was devised with three questions relating to
diagnostic aspects of anaphylaxis and two on therapeutic aspects with one correct answer.
The sixth question asked for a free text answer to name any AIE device available in Portugal.
Participants were given eight minutes to complete the questionnaire.
For each of the three questions relating to the diagnosis of anaphylaxis, between 36%-46% of
GPs, 46%-92% of emergency doctors and 50%-90% of allergy specialists gave correct
answers. The first of two questions referring to treatment asked the name of the front-line
pharmacological treatment for anaphylaxis of which 37% of GPs, 58% of emergency doctors
and 100% of allergy specialists correctly answered epinephrine (adrenaline). The second
question asked for the most appropriate route for administering epinephrine, of which only
18% of GPs, 12% of emergency doctors and 75% of allergy specialists selected the correct
answer. Fourteen percent of GPs, 19% of emergency doctors and 94% of allergy specialists
knew the name of an AIE device available in Portugal.
This study demonstrated that allergy specialists obtained the highest knowledge scores with
significant differences found between them and the other two physician groups. GPs
demonstrated the lowest scores except for the question on route for administrating
epinephrine where fewer emergency doctors were correct. Despite allergy specialists getting
the overall highest percentage in correct responses, it was notable that even they did not
score 100% on each question. A potential problem with the questionnaire was also raised;
question four asks for front-line pharmacological treatment for anaphylaxis of which
epinephrine is provided as a multiple choice answer. Question five then asks for the most
adequate route for administering epinephrine and question six for the name of AIE devices
which may have caused the number of correct answers to question to be inflated as the
answer to each is given in the subsequent questions.
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Thain and Rubython (2007) showed similar results to Rodrigues Alves et al., (2007) who
conducted a questionnaire on 91 doctors (nine consultants, 48 registrars and 34 house
surgeons) in Dunedin Public Hospital in New Zealand. The questionnaire included two
hypothetical adult cases of anaphylaxis, the first requiring a multiple choice response to what
first-line treatment should be given and the second case required free text response to what
dose, concentration and route of adrenaline should be given. The remaining five items
included multiple choice questions on when a second dose of adrenaline should be given and
where a patient should be advised to self-inject epinephrine, free text responses were asked
on what further drugs could be given, awareness of the existence of hospital guidelines for
anaphylaxis and where these guidelines are found.
For the first hypothetical case, 92% of participants correctly selected that the first line
treatment should be epinephrine and 63% would provide this by the intramuscular route and
32% via the intravenous route. In the second scenario, 48% said that they would administer
adrenaline by the intramuscular route, of these, 41% knew the correct dose (20% of all
participants). Forty three percent of participants chose to administer epinephrine via the
intravenous route for the second scenario. Twenty percent of participants would give an
intravenous dose of adrenaline of one milligram or more which is the dose used in the
management of cardiac arrest. When questioned about how long they would wait before
administering a second dose of adrenaline if the patient had not improved, 25% participants
would administer after one minute, 56% after eight minutes and 9% after 15 minutes and 3%
stated some other interval (range 20-60 minutes). Seven percent stated that did not know
when a second dose was appropriate to administer. When asked by multiple-choice, only
57% sample would correctly advise their patients to self-inject epinephrine into the thigh.
Again this study demonstrates the lack of awareness of doctors in treating anaphylaxis. The
number of participants choosing to administer a potentially lethal dose of epinephrine is
particularly concerning. Authors state that the inclination to administer epinephrine
intravenously in the second scenario may result from the fact that established intravenous
access had been described. However, similarly to UK guidelines the New Zealand Research
Council recommend that the intramuscular route should be used unless the patient is
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managed by an experienced clinician within intensive care, theatre or emergency
department setting. The authors note that the existence of three different treatment
guidelines within the one hospital leads to confusion, and comment that this situation is not
unique to their hospital. Access to conflicting guidelines needs to be addressed and
streamlined in order to reduce uncertainties and potential fatalities.
2.3.1.4 Clinical audits
Four studies were identified as audit of actual patients’ care. The first by Clark et al., (2004)
with the Multicentre Airway Research Collaboration wanted to determine the management
of food-related acute allergic reactions in 21 North American emergency room departments
so the charts of patients presenting to the emergency room with food allergies were
randomly sampled.
Of the 678 patient records reviewed, 51% were diagnosed as having anaphylaxis which was
defined as having involvement of two or more organ systems or hypotension. Of these, only
one in four (24%) were treated with epinephrine. Upon discharge from the emergency
department, only 35% of patients diagnosed with anaphylaxis were given instructions on
allergen avoidance, 22% were given a prescription of AIE and 13% were referred for further
testing by an allergist. According to recommended guidelines all three preventive
interventions should be adhered to, however within this sample only 2% of patients
diagnosed with anaphylaxis received all three interventions at discharge.
Following this study, Clark, Long, Gaeta and Camargo (2005) again with support from the
Multicentre Airway Research Collaboration, decided to extend the note review to describe
the management of insect sting allergies. This study was smaller, involving 15 North
American emergency departments and 617 patients.
Of the 617 patients, 31% were diagnosed with anaphylaxis and approximately one third of
these patients were brought to the emergency room by ambulance. Only 13% of the
anaphylaxis patients received epinephrine with the majority (70%) being administered
antihistamines. Of the three recommended interventions, 15% were given discharge
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instructions on allergen avoidance, 27% received a prescription of AIE and 20% were referred
to an allergist for further testing. This equates to 2% of all anaphylaxis patients seen receiving
all three interventions.
Both studies by Clark et al., (2004; 2005) illustrate that the deficits in knowledge which have
been described in the studies above are not solely related to the initial management of
anaphylaxis but extends to knowledge regarding the correct aftercare of patients. These
studies show a lack of health professionals’ attention or adherence to recommended
guidelines.
Haymore, Carr and Frank (2005) wanted to determine the rate of epinephrine use in
anaphylaxis and the route of administration utilised. The medical records of 220 patients
with a primary diagnosis of urticaria, angioedema or anaphylaxis from a large US military
medical centre over a 28 month period were searched and 24 cases of anaphylaxis identified.
Results showed that 50% of cases were treated with epinephrine with 0% being administered
via the recommended intramuscular route. Subcutaneous administration was the most
common route utilised (83%). Regardless of choice of treatment or route of administration,
no deaths were reported. Twenty nine percent of patients were prescribed AIE and 13% of
these were trained in its appropriate use.
This study claims to evaluate the route of administration of epinephrine in clinical practice.
Of interest is that the authors describe that 9/24 cases included were originally coded as
having urticaria or angioedema but after note review, the authors re-labelled these cases as
anaphylaxis. This classification uncertainty could be reduced if a universal definition of
anaphylaxis was reached which in turn, may improve the utilisation of appropriate
treatment. Another interesting finding to report is that despite the failure to use
intramuscular epinephrine, no deaths occurred. The authors report that in instances where
death has occurred as a result of anaphylaxis it has been related to the delay in the
administration of epinephrine rather than the route.
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Finally, Mehl, Wahn and Niggemann (2005) completed their retrospective study to document
trigger factors, patterns of clinical reaction, site of occurrence and treatment modalities in
children who had experienced anaphylactic reactions. German paediatricians were targeted
by circulars and announcements which were printed in medical journals requesting
information on accidental (e.g. occurred after diagnostic provocation) anaphylactic reactions
occurring in children under 12 years over the last 12 months. Questionnaires were then sent
to the paediatricians requesting further details of the anaphylactic episode.
One hundred and three anaphylactic episodes were reported from 93 paediatricians. Of
these, epinephrine was used in 20% of all cases; 12% received epinephrine by inhalation, 8%
intravenously and 1% subcutaneously. No patients were reported to have received
intramuscular epinephrine. Eighty percent of cases were treated with corticosteroids, 72%
with antihistamines and/or β2-agonists. Eight percent of children were not treated with any
medication. In 30% of cases, medication was first administered by a non-healthcare
professional, the majority being the parent or carer. Oral antihistamines were used in the
majority of these cases (87%), followed by rectal corticosteroids (73%) and inhaled steroids
(7%). Only one in 28 of the cases of recurrent episodes had already received a prescription
for an AIE. Overall, 77% children were given an emergency medication kit. Twenty two
percent of these were prescribed AIE, one child epinephrine for subcutaneous injection and
24% epinephrine for inhalation. In all cases where epinephrine was not prescribed,
antihistamines, steroids and/or β2-agonists were prescribed. Forty percent of children were
prescribed at least three different medications for use in case of an emergency.
This study reported a wide variety of medications used by paediatricians and prescribed to
patients for the treatment of anaphylaxis, although 8% of children received no treatment.
There were a surprisingly high proportion of rectal corticosteroids administered by nonhealthcare professionals which is a finding unique to this study. This finding may have been
different if AIE were more readily available in the emergency medication kits prescribed in
the majority of cases. The finding that 40% of children provided with an emergency
medication kit including at least three different types of medication could also lead to
uncertainty in an already tense and anxiety provoking emergency situation. The emergency
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kits should be streamlined to include just the treatment of choice, two AIE devices to
minimise confusion.
2.3.2 Patient/Carers
The 14 studies assessing patient/carers also used a combination of practical and knowledge
tasks to measure competence in the use of AIE (Figure 3).
Figure 3. Patients’ knowledge and skills in treating anaphylaxis by geographic region

2.3.2.1 Practical Abilities
One study (Sicherer et al., 2000) was identified which focussed on the practical abilities of
patient/carers. Similarly to Hayman et al., (2003), Sicherer et al., (2000) was interested in
assessing both health professionals and patient/carers practical abilities in the use of AIE. 101
families of food allergic children, who had received a previous prescription of AIE, were
recruited when referred to an allergy practice in New York, USA. Parents (n=95) and teenage
patients (n=6) were given a structured questionnaire detailing the use of AIE. Participants
were then asked to demonstrate the use of a training device familiar to them, how they
would administer epinephrine and scored against manufacturers guidelines (see Table 2).
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The majority of participants were familiar with and prescribed an EpiPen® (n=93). EpiE-Z
Pen®/EpiE-Z Pen Junior® (n=11) and AnaKit® (n=3) were less widely used, but six families
were prescribed more than one type of device. Fifteen percent of families reported having
used the device for an allergic reaction. Eighty six percent of families answered that they
carried the device with them at all times, although only 71% actually had the device during
the physician visit. Of these families, 10% carried expired epinephrine which meant overall,
only 55% of families carried effective epinephrine at the time of questioning. In terms of
participants’ own ability to demonstrate the device, only 38% performed all six-steps
correctly. The most common mistakes made were the failure to remove the cap and the
failure to hold the device in place for several seconds (approximately 55% each). Correct
technique was associated with having had the device over 30 months (p=.0003), being a
member of the support group The Food Allergy Network (p=.007), with a trend towards
having had the device prescribed by an allergist (p=.06). Surprisingly, there was no effect on
performance from having had the device demonstrated by a health professional in clinic
(p=.5).
This study reports that being a member of a support group is associated with better
performance in AIE administration technique. It is again demonstrated that the largest
amount of ambiguity in regards to administering AIE surrounds the length of time the needle
should be held in place. The assessments used in this study and others, classifies several
seconds rather than the 10 seconds recommended by manufacturers as correct, which may
only add to confusion.
2.3.2.2 Practical Abilities and Knowledge
Five studies assessed both the practical use and knowledge of AIE amongst patient/carers.
The first of these was by Huang (1998) who conducted a two-part research study by firstly
questioning patients and their carers on their knowledge of EpiPen® and secondly assessing
their ability to correctly demonstrate its use. Participants included young patients and their
parents who had been prescribed an EpiPen® and referred to the author’s allergy clinic in
Florida, USA. Ninety eight patients, 93 of whom were under 18, were recruited to the study.
Questions were asked regarding the circumstances in which the EpiPen® should be used and
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what training they had received. In order to test their practical abilities, patients and parents
were asked to demonstrate the use of an EpiPen® by correctly identifying all 6-steps.
Results showed that 83.7% knew the circumstances for which the use of an EpiPen® was
intended and 83.7% had at least two AIE devices available for personal use. Patients reported
that 25% of allergists and 7.7% of other physicians demonstrated the use of the EpiPen® at
time of prescription. With regards to ability to use the device, 89.8% correctly knew step one,
77.6% knew step two, 36.7% step three, 40.8% step four, 53.1% were aware of step five and
96.9% knew step six (see Table2).
Although this is a short paper with a paucity of detail, it is the first study looking at patients’
knowledge and skills. The majority of participants felt they knew when to use the device.
However, the study does not report on how many participants correctly identified all sixsteps. It would be useful to know how many participants were fully competent at
administering AIE. The author does not comment on how many parents were involved in the
study or whether the results are inclusive of their responses (i.e. were parents of the 93
children under 18 the participants). As seen in earlier studies discussed, the six-steps to
correct demonstration were again different to manufacturer guidelines. However, similarly
to previous studies (Grouhi et al., 1999; Mehr et al., 2007) results highlight that the steps
regarding how much pressure needs to be exerted to administer AIE and the length of time
the device should be held in place should be reiterated to patients as this is consistently
noted as a weak area for correct demonstration technique.
The second study assessed insect venom allergic patient’s attitudes regarding after sting
behaviour and their capability to correctly use AIE. Goldberg and Confino-Cohen (2000)
recruited 96 participants attending for venom immunotherapy (VIT) in an Israeli allergy unit.
Twenty three percent of participants were new referrals, 11% of participants were at the updosing stages of VIT, and the remainder were in the maintenance phase. Similar to the above
study, assessment was carried out in two parts. Firstly, a self-reported questionnaire was
completed measuring attitudes to expected behaviour following a future insect sting.
Participants were then asked to demonstrate proper injection technique of AIE using an
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EpiPen® trainer (Table 2). Authors ranked performance on these steps on a scale of one to
four as follows: 1) not pulling out the safety tip or placing the safety tip on the thigh, 2)
performing steps one to three correctly and then either waiting for the injector to be
spontaneously activated or useless manipulation of one or both tips of the injector, 3)
correctly performing steps one to four but not holding the injector in place for 10 seconds,
and 4) correctly performing steps one to five.
Results showed that carrying the EpiPen® at all times was not related to higher education,
high risk patients (those who experienced a more severe initial systemic reaction or had not
yet reached maintenance dose), which health professional first demonstrated injection
technique, or whether this demonstration was received in the last 6 months. However, the
patients who had not yet started VIT were significantly more likely to carry the EpiPen® than
those who had started VIT (p=.002) and those who had reached VIT maintenance dose
(p=.001). Twenty three percent of patients over 12 years felt they would not be brave
enough or lacked the confidence to administer the EpiPen® after a sting. This figure doubled
for those 12 years or younger.
The results of the demonstration assessment based on the author’s ranking methods were
that 36.1% of patients older than 12 and 41.7% of parents of patients aged 12 years or
younger scored four: the ability to demonstrate full and proper technique. The authors
decided to reclassify ranks three and four as an ability to demonstrate full and proper
technique as tests on the length of time it takes between activation of the syringe and
termination of epinephrine injection showed timings to be between 0.6 and one second. This
reclassification improved rates to 41.7% of patients older than 12 and 50% of parents of
patients aged 12 years or younger. Correct technique was not associated with higher risk
patients, level of education or receiving EpiPen® instruction within the last six months.
Patients who were over 18 and those who had been demonstrated use by an allergist rather
than another health care provider, were significantly more likely to demonstrate correct use
(p<.05).
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These results imply that those participants who had started VIT were more inclined to take
risks or felt more confident that they would not suffer a reaction as they were less inclined to
carry their AIE with them. The authors use a confusing ranking system and it is unclear why a
simple correct/incorrect scoring system for completion of each step recommended by
manufacturers was not employed. This makes it very difficult to identify which steps the
participants have scored poorest on. In relation to the ranking system, the authors change
manufacturer recommendations by reclassifying both ranks three and four as the “clinically
proper technique” after this was tested on a piece of material which is not the same
consistency as muscle. Manufacturer guidelines should be adhered to as these would have
been vigorously tested at the time AIE devices were developed. It was interesting to learn
that more recent EpiPen® instruction was not associated with better technique.
The third study that assessed knowledge and skills with regards to AIE was by Blyth and
Sundrum (2002). Once again this study focussed on the families’ knowledge and skills in
managing their child’s anaphylaxis. Specifically, Blyth and Sundrum (2002) assessed parental
understanding of when to use the device and correct demonstration technique. All schools in
the London Borough of Hounslow, UK were contacted to obtain a list of schoolchildren with a
prescription of AIE. Children were then given an information sheet and reply form to take
home to their families requesting consent for an interview. The interview consisted of
questions surrounding the reasons for prescription of EpiPen®, indications for the use of the
device, amount and location of device, follow up appointments with health professionals,
and implications of the device on the family. Families were also asked to demonstrate
injection technique using a trainer pen.
Fifty six schools replied to the initial postal questionnaire. The remaining 30 schools in
Hounslow were contacted by telephone. Out of a total population of 36000, 60 pupils were
identified as having a prescription of AIE in the area. Of these 60 pupils, 25 families
consented to be interviewed. The majority of children had nut allergies and half were being
seen by a paediatrician at a district general hospital, a quarter by a general practitioner and
the remaining quarter at a tertiary allergy clinic. Eighty six percent of those seen at a tertiary
allergy clinic and 67% both cared for by district general hospital and general practitioner
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received training on how to use the device. Less than a third of patients seen by each health
professional had been provided with written advice. Three children had been prescribed an
inadequate dose for AIE as once a child is over 30kgs, manufacturers recommend the higher
dose.
When asked which symptoms would need to be present before administering epinephrine,
52% stated face swelling, 72% breathing difficulties, 16% collapse and 28% other symptoms.
Forty percent of children had experienced further reactions and only 8% (n=2) received
adrenaline. The first child experienced facial swelling at a party but was not carrying his autoinjector so his parent brought it from home and administered it to him 30 minutes after the
onset of the swelling. The second child was on holiday and experienced facial swelling and
faintness. The auto-injector had not been brought on holiday so the family took the child to
the local hospital where he was treated with adrenaline. All other reactions were treated
with inhaled bronchodilators or oral antihistamines. Only 24% of either the child or the main
carer was able to demonstrate correct injection technique. The most prevalent errors were
failure to remove the cap (32%) and pressing on the tip to inject while holding the autoinjector against the thigh (42%).
As this paper was a short report it is not overly detailed. For instance the interviews are not
described in any detail (e.g. if they were semi-structured, recorded). The authors do not state
what steps were used to assess the correct injection technique. Although the sample is small
at just 25 families, children cared for by GPs are again disadvantaged with regards to the
provision of information on managing anaphylaxis as seen in the Hayman et al (2003) study.
The study also reports that only 8% of participants were treated with adrenaline but neither
of these families were carrying the auto-injector. These findings were particularly worrying in
regards to family who were on vacation at the time given that most deaths from anaphylaxis
occur due to a delay in treatment (Pumphrey, 2000).
The fourth paper, which evaluated both knowledge and practical skills in the use of AIE, was
by Kapoor et al., (2004). Out of all of the studies included in this review Kapoor et al., (2004)
was the only one which attempted to create an intervention to try to improve knowledge
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and skills regarding AIE. For the purposes of this review, only the pre-intervention scores are
reported as a measure of knowledge and practical skills. Sixty two participants under the age
of 17 and with a diagnosis of food allergy were recruited from an allergy clinic in London, UK.
Prior to attending the clinic, questionnaires measuring knowledge on how to avoid the
allergen (five items), understanding of an anaphylaxis management plan (two items), and
understanding of how to manage allergic reactions (five items) were completed. Parents, and
the child dependent on age, were asked to demonstrate the correct technique to
administering an EpiPen® using a training device. Correct technique was reported if the user
completed three steps (see Table 2). The intervention assessed the impact of a
multidisciplinary paediatric allergy clinic consultation on improving parental knowledge and
reducing subsequent allergic reactions. In addition to usual care, the educational
intervention consisted of consultations with a clinical nurse specialist on how best to utilise
the management plan, and a specialist paediatric dietician providing advice on food allergen
avoidance.
Results showed that overall, baseline scores for knowledge of food allergen avoidance were
poor with only 53.7% of parents aware of which foods to avoid and how to avoid them. Forty
four percent reported being told and claimed to know how to manage their child’s reactions.
Overall, patients referred from secondary care had received more advice and scored higher
on their knowledge tests than those from primary care although deficiencies in both groups
remained. Only 55.3% of children with severe reactions or a diagnosis of coexisting asthma
had been prescribed an EpiPen®. In terms of EpiPen® administration technique, amongst
families prescribed a device only 60.7% reporting having received a demonstration and only
50% parents were able to identify all three steps. There was no difference in demonstration
scores between patients prescribed a device through primary or secondary care. Following
the intervention, there were significant improvements in knowledge of allergen avoidance,
managing reactions and using the AIE device. There was a reduction in allergic reactions over
the following 12 months post intervention (all ps<.05).
This study does not provide detail on the format of the questionnaire, specifically whether it
used multiple choice or open-ended questions. Again the steps used to assess correct
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administration technique had been reduced to three steps and omitted the step measuring
length of time the device is held in place which has been identified by a number of studies in
this review as a particular shortfall amongst both health professionals’ and patients’
knowledge. Out of the five items relating to general avoidance techniques used, knowledge
of which foods to avoid yielded the lowest scores. It may be beneficial to identify which
diagnostic tests are being performed, and what advice or information is being provided to
patients as allergen avoidance is key to preventing future reactions. Most importantly, there
was no control group which makes it difficult to ascertain if the benefits reported in
outcomes were as a result of the intervention.
The fifth and most recent study identified as assessing knowledge and practical skills in using
AIE was by Arkwright and Farragher (2006). This study investigated what factors were most
strongly associated with the use of AIE. One hundred and twenty two children with food
allergy and a prescription of EpiPen® were recruited from a paediatric allergy clinic in
Manchester, UK and their carers underwent the assessment. Correct administration
technique by the carers was assessed by demonstrating the use of an EpiPen® trainer. Carers
were assessed as unable to administer the device if they failed to correctly demonstrate any
one of the five steps (see Table 2). Carers were assessed as knowing when to use the device if
their child was suffering breathing difficulties or faintness. Awareness of and membership to
the national patient support group, Anaphylaxis Campaign, was also recorded.
Children prescribed EpiPens® by GPs or non-allergy specialists were significantly less likely to
correctly trigger or carry the device, have the correct dose or know the indications to use the
device, in comparison to prescriptions made by allergy specialists. Compared with GPs, a
practical demonstration was six times more likely to be provided by a non-allergy specialist
and 17 times more likely to be given by an allergist. Overall, 19% had not been instructed on
the use of EpiPen® and of these, 78% were unable to trigger the device compared with 35%
of carers who had received at least one demonstration. There was no difference in
performance between those carers who were shown in the last 12 months compared with
those shown 24 months or longer. Carers who subscribed to the Anaphylaxis Campaign were
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also more likely to be able to correctly use an EpiPen®. Previously having had a severe
reaction did not effect the likelihood of children carrying their devices.
This study does not report the percentage of participants who were able to demonstrate
correct administration at each step. This would be helpful in order to identify weakest steps
and areas for improvement in technique. This study supports Goldberg and Confino-Cohen
(2000) surprising finding that the date which training was received did not affect
performance and that correct technique was more likely to be shown by those trained by an
allergist. Interestingly, a previous history of an anaphylactic reaction did not influence the
likelihood of the child carrying their medication. Data reported here suggests that
membership to support groups may enhance adherence to guidelines, or that those who are
more adherent are more likely to join a support group.
2.3.2.3 Knowledge
Four studies were identified that assessed patient/carers knowledge of AIE. The first paper
by Gold and Sainsbury (2000) aimed to determine parental knowledge and practice
concerning first aid management of anaphylaxis. Parents of 68 children with anaphylaxis and
a prescription of AIE were recruited from a paediatric allergy service in Adelaide, Australia.
Telephone questionnaires were administered by a single researcher to parents detailing the
time since EpiPen® prescription, the specific trigger if known, symptoms, education regarding
use of device, information provided to other care givers and measures in place to prevent
anaphylaxis. Parents were also asked to describe how the EpiPen® should be administered
and correct technique was scored on the inclusion of four steps (Table 2).
Results showed that the majority of patients had insect venom and food-related anaphylaxis.
Parents were able to report symptoms such as skin rash and shortness of breath fairly
accurately but few were able to detail specific symptoms relating to upper airway
obstruction or hypotension. Number of allergic reactions and parental knowledge of
symptoms seemed to be directly proportional. Twenty six percent of parents whose child had
experienced two or more reaction scored >9 out of 11 compared with 12% of parents whose
child had experienced one or fewer. When asked to verbally describe the steps to administer
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AIE, only 24% of parents were able to name all four-steps and 5% of parents failed to recall
any steps. The most common mistakes were failing to state removal of the grey cap prior to
use and holding the auto-injector in place for 10 seconds. Again, parents whose children had
experienced more than two reactions performed better on this test.
The paper demonstrates that one in four parents/carers were able to verbally explain the
correct use of AIE. Frequency of exposures and knowledge were associated, perhaps as a
result of parents having experienced one serious reaction, then educating themselves to
avoid or reduce the severity of any future reaction. It would have been helpful to record how
many times a parent had administered AIE to determine whether amount of
reactions/knowledge was also related to use of device. As the study was completed by
telephone interview, demonstration scores may be inflated as parents could have had device
and its instructions on hand at the time of the telephone interview.
The second of the knowledge studies is by Hayman et al., (2003, also cited in 2.3.1.3). Upon
referral to an allergy clinic from primary care, patients with a diagnosis of anaphylaxis are
often assessed on how and when AIE should be used. The first part of this study involved
reviewing 60 patients or parents evaluations conducted before the initial consultation at
three allergy clinics in south west London, UK.
Of the 60 patients, 14 were adults and the remaining 46 were children under the age of
eight. Results showed that 14% of the adults and 35% of the parents knew when and how to
use injectable epinephrine which overall, equated to less than a third of affected patients
having the ability to use or successfully receive medication from the device. This prompted
Hayman et al., (2003) to interview local practitioners on their knowledge (see section 2.3.1.2
for full description).
As discussed earlier this paper was a short report and lacked detail on the evaluations of how
and when to use AIE and whether this incorporated a demonstration, a questionnaire or
both. The study describes the assessment of parents of children under the age of eight and
adult patients, but there is no information on the age of the adult patients.
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The third study in this section of the review is by Kim et al., (2005) who investigated whether
parental underuse of EpiPen® in food allergic children is a consequence of their discomfort in
administering the medication, as measured by lack of empowerment, or knowledge. Parents
of food allergic children with a prescription of EpiPen® were recruited from a food allergy
support group and a private allergy practice in Chicago, USA. Parents received postal
questionnaires regarding anaphylaxis symptoms and EpiPen® use, perceived comfort in
administering the EpiPen® and empowerment. The maximum score for the items measuring
knowledge was 24 and comfort in administering the device was measured on a 10cm visual
analogue scale. Empowerment was measured using the Family Empowerment Scale (FES), a
36-item questionnaire originally designed for families of children with emotional disabilities,
but adapted to use in children who have the potential to experience anaphylaxis. Responses
were chosen from a seven-point Likert scale asking participants to comment on how
characteristic each statement was to them, ranging from “not at all” to “very characteristic”.
Forty six percent of questionnaires (165/360) were returned. Anaphylaxis was reported in
42% children. Eight percent of parents had experience of administering EpiPen® to their
child. Eighty three percent of parents reported having received training on the use of EpiPen®
with physicians and nurses having instructed the majority. Only 48% had reviewed their
training over the previous 12 months. Seventy eight percent of parents reported carrying the
EpiPen® with them at all times and 7% reported hardly ever carrying the device. In terms of
knowing when to use the device, more than 75% were able to identify most respiratory
symptoms, although less than half included hoarseness or repetitive cough as a symptom of
anaphylaxis. In terms of knowing how to use the device, parents generally scored well
(mean=16.5, SD=3.5, range 8-24). The lowest knowledge scores related to injection
technique: 30% of parents not knowing to hold the device in place for 10 seconds, and 21%
of parents not knowing to press the device until a clicking sound is heard.
Comfort ratings were moderate to high amongst the participants but spanned the full width
of the analogue scale (mean=6.6, SD=2.9, range 0-10cm). In addition to the ratings of
comfort, 54% parents explained that they would feel “outright uncomfortable” administering
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an EpiPen® to their child. Fifty one percent of these related this to not recognising the
symptoms of anaphylaxis, 40% feared hurting their child and 36% felt they would forget how
to use the device in a high-pressure situation. Prior administration of EpiPen® and EpiPen®
training were found to be significantly correlated with comfort in using the device (p<.05).
Empowerment contributed to the largest proportion of variance explained in comfort ratings.
Parents who felt more empowered report higher comfort in administrating AIE (p<.001).
On examination, this study shows encouraging results with regards to knowledge scores and
adherence to carrying the device. Again this study fails to provide an account of how many
participants scored correct marks on each step to administration which reduces the utility of
the findings in the design of a corrective intervention. The authors observed high marks for
the knowledge assessment but this could be related to use of postal questionnaires whereby
parents could look up correct answers. Patients also reported high levels of adherence to
carrying the AIE. These scores may well be over-inflated as Sicherer et al., (2000) found a 16%
difference between those who said they carried their medication at all times and those who
had it present at the time of the study. This is the only study which attempts to look at
explanations for comfort in administering AIE although it may have been more useful to look
at explanatory factors for actual use. A further analysis involving explanatory factors or
correlates of empowerment might have been more useful to identify areas to target by
intervention (given the association between empowerment and comfort). The authors did
not differentiate between participants recruited through the private allergy clinic or the
support group. This between-group comparison would have been interesting given the
findings that being a member of a support group seems to improve demonstration technique
(Sicherer et al., 2000; Arkwright & Farragher, 2006).
The fourth study of patient/carer’s knowledge assessment is by Diwakar et al., (2010) who
conducted a questionnaire based audit to assess the training provided to patients who carry
AIE. Newly referred and existing patients were recruited from an allergy clinic in Birmingham,
UK. Patients were only eligible for the study if they were carrying their AIE. Participants were
divided into three groups; existing patients who had been trained by an allergy specialist
(specialist trained), and newly referred patients issued with AIE by non-allergy specialists (GP,
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nurse, pharmacist) and had either received training (non-specialist trained) or no training
(untrained). The questionnaire comprised five questions: when AIE should be used, how long
it should be held in place, what to do after injecting, which part of the body it should be
injected into, and what symptoms should be present before using the device. Response
formats were multiple choice or free text. Confidence in ability to use the device effectively
was measured on a three-point Likert scale (not confident (0) somewhat confident (1) very
confident (2)).
Eighty questionnaires were returned of which 74 were eligible for analysis. Forty one percent
of the respondents had been trained by an allergy specialist, 32% had received training from
non-specialists leaving 27% untrained in the use of AIE. Patients trained were significantly
more knowledgeable regarding the use of AIE than untrained patients (p=.002). There was
however no significant difference found in mean scores between untrained patients and
those trained by non-specialists (p>.05). This finding was mirrored in the scores for
confidence with those having been trained by an allergist reporting the highest levels
(p=.001) and no difference between those trained by non-specialist or untrained (p=.126).
Only 15% of the sample had used the device in the preceding 12 months.
The authors state that all participants carrying their AIE device at time of appointment
completed the questionnaires. It would have been of interest to note how many patients
were excluded from the study because they were not adhering to medical advice and
carrying their medication at all times.
2.3.2.4 Clinical audits
Four studies audited patient and/or carers’ knowledge and use of AIE. In the first of these,
Clegg and Ritchie (2001) identified school children in West Lothian, Scotland with a
prescription of EpiPen® and assessed the quality of training that their parents and teachers
had received with regards to EpiPen® use. Children with allergies were identified from a child
health database compiled from school medical examinations. Their medical records, school
doctors and community paediatric nurses were consulted to determine whether a
prescription of EpiPen® had been given. Two separate closed-ended questionnaires with a
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section for free text comments were designed, one for the parents and a second for the
teachers. The former concentrated on issues relating to initial presentation of allergy,
diagnostic testing, treatment available, and training. The latter intended for teachers,
focussed on training and management plans currently in place within the school.
From the initial search, 76 children were identified as having an allergy. After consultation
with health professionals and the child’s medical records, 44 children were found to have a
prescription of EpiPen®. Thirty one schools in West Lothian were found to have at least one
child with a prescription of EpiPen®. Thirty five parents (80%) and 26 teachers (84%)
responded to the questionnaires. The majority of children suffered from nut allergy and had
respiratory difficulties as a result. Twenty three percent of parents had received no formal
training on how to use the EpiPen®. The remaining 77% of parents had attended a training
session run by a health professional. Nine percent of respondents had on their own initiative,
bought the Anaphylaxis Campaign information video. Nine percent had received a training
review since their initial demonstration. The majority of parents were satisfied with the
support received although 29% reported feeling unsupported by their health professionals
and would value regular reviews of training.
Despite the small sample which may reduce generalisability of the results, this study shows
that almost one third of parents within the West Lothian district did not feel as though they
had received adequate training in regards to managing anaphylaxis. The high response rate
may indicate that this group are particularly motivated to improving the information
provision in their area. This may result from the fact that in 2001 when this research was
published, West Lothian did not have a local allergy service. The provision of retraining is
controversial because the data seems to show this makes little difference to performance,
however it may contribute to confidence and a sense of control.
The study by Singh and Aszkenasy (2003) was designed to assess the training provided to
parents of children prescribed with AIE, and the referral experience and the effect of allergy
on quality of life. A 15-item postal questionnaire was sent to parents of children registered as
having been prescribed AIE on the Department of Community Paediatrics database in North
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East England. The database holds a list of all children prescribed AIE and this information is
provided by GPs, consultant paediatricians and school nurses.
Questionnaires were mailed out to 140 parents, and 76% responded (n=107). The majority of
AIE was prescribed by paediatricians (52.3%), followed by GPs (28%) and immunologists
(19.7%). Forty eight percent of children prescribed with an AIE device had not received a
referral to an allergy clinic or immunologist. Only 4.6% of parents reported receiving no
training in the use of the device. Of the parents who were trained, 52.4% were instructed
with a trainer device and 57.1% were offered retraining. The majority of families felt happy
about when to use the device (87.9%). Only 5.6% of children had previously used the device
in an emergency situation. When graded on their confidence on a one (no confidence) to
four (very high confidence) scale in their ability to correctly administer epinephrine, only 10%
scored two or less indicating relatively high confidence amongst this sample.
Despite almost half of the participants in this study not being referred to an allergy clinic or
an immunologist, confidence in being able to administer the device was high. In this instance
it would be interesting to look at the general practices involved, in particular what
information and training is being provided to patients and their parents. This could be
invaluable information which could form the basis for an intervention and assessed through
randomised control trial, before sharing with other general practices where management of
allergy is reported to be poor.
Uguz et al., (2005) surveyed members of the Anaphylaxis Campaign on the circumstances
and clinical characteristics of food allergy reactions amongst adults and children in the UK.
Participants were invited to take part through the Anaphylaxis Campaign’s quarterly
newsletter and to report any reactions occurring over the preceding six-month study period.
The 41-item questionnaire approved by the Campaign’s Medical Advisory Committee
measured the history of other allergies, information about the allergen, and personal and
professional responses to the reaction.
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From a membership of 6000, 109 responses were received. Ten of the 109 participants
reported more than one reaction, resulting in data about 126 reactions. Of the responses,
68.8% were related to children (classified as under the age of 16). Eighty six percent of the
severe reactions in children occurred in those with coexisting asthma although asthma was
not found to affect reaction severity in adults. In 92% of children and 94.7% adults, a
prescription of AIE had been prescribed prior to the reaction. Eighty percent and 75.7% of
children and adults respectively had their AIE device available at the time of the reaction, but
only 11.4% children and 32.4% adults actually administered the medication. Twenty four
percent of children and 48.6% of adults were subsequently treated at hospital, 5.8% of
children and 18.9% of adults required admission.
The primary concern with this study is its generalisability given the low response rate (1.8%).
This may explain the high rates of adherence to carrying medication as responders may be
more likely to be highly motivated to following recommendations. Although knowledge and
skills in recognising indications and using the device were not measured, the reluctance to
use the device is evident despite adherence to carrying it.
The fourth and final audit to be described is by Pouessel et al., (2006) who wanted to
determine parental use of Anapen® in food allergic children, their knowledge about the
device and arrangements for emergency kits. Families of children with food allergies and a
prescription of Anapen® currently under the care of paediatricians or allergists from five
hospitals in Northern France were recruited. Anonymous questionnaires were distributed
with one survey per child. This questionnaire included items on clinical manifestations of
allergy, when epinephrine should be administered, number of devices available, training
received on the use of Anapen®, availability of a personalised care plan and medication and
instructions available outside the home.
Questionnaires were posted to 152 families of food allergic children and 111 completed
responses were received from 109 families as one family had more than one allergic child.
Ninety four percent of children had been prescribed more than two devices. Almost half
(46%) had been prescribed a different type of device (EpiPen®, AnaKit®) prior to their
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prescription of Anapen®. Seventy seven percent of schoolchildren had their prescribed
device available at school. The majority (97%) of families had been trained in the
administration of the device, 76% with the use of a trainer and 49% were provided with
written instructions. Overall, 83% of families had been provided with written care plans for
what to do in the event of allergic reactions and 54% of schoolchildren had personalised care
projects. Eighty eight percent of parents felt confident that they would know how to use
Anapen® in an emergency. When asked about which symptoms should be present before the
administration of epinephrine, only 48% of parents could recall more than one symptom.
Anapen® was administered on one occasion in the study period.
The authors’ state that the generally positive results observed in this study may relate to the
fact that all participants were served by specialist allergy centres. However, this study
illustrates how the provision of training to families with food allergic children is not
necessarily translated into knowledge as parents struggled to report more than one
symptom. Despite training, management plans and high confidence, further training is
needed regarding the symptoms of anaphylaxis and the indication for administration of
epinephrine.
2.4

Discussion

This is the first systematic review to explicitly detail the deficiencies in health professionals’
and patients’ knowledge about when and how to use AIE. AIE is the main first aid treatment
for individuals experiencing anaphylaxis, but its effectiveness is reliant on correct
administration. The evidence presented here indicates that knowledge and skills in using AIE
are deficient. Although there are a number of methodological weaknesses found across the
studies (e.g. lack of a standardised measurement for assessing knowledge, meaningful
measures of practical techniques) the message is consistent. Furthermore, as the majority of
studies rely on self-completion and self-report measures, the findings are likely to be
positively skewed with responders more motivated and well-informed than the population as
a whole. The reality may in fact, be far worse. With these limitations in mind, some of the
important implications found within health professionals and patients/carers management of
anaphylaxis are discussed.
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2.4.1 Health Professionals
Health professionals in different disciplines and at different grades have been targeted to
assess their knowledge and skills in using AIE. Unfortunately, the majority perform poorly on
both assessments. Although generally the health professionals are able to state epinephrine
as the immediate first-line response in the treatment of anaphylaxis, significantly fewer are
able to detail specifics such as correct dose and site for administration, or can provide a
correct demonstration of auto-injector technique. The latter point is of great concern as
firstly, many of the health professionals did not demonstrate the use of an AIE device to
patients, and secondly those who did train their patients could be doing so incorrectly.
The majority of health professionals in these studies are self-selected and perhaps arguably
have more of an interest in allergy and/or experience treating acute allergic reactions. This is
potentially problematic on two counts; the first being that those willing to partake in such
studies may do so as they believe themselves to be competent in the area under scrutiny
therefore their performance on the skills and knowledge assessments would be an
overestimate compared to the general population and if so, secondly, given the poor
performance documented above, these same individuals may have an unfounded confidence
in their abilities. Unfortunately, none of the studies included in this review measured health
professionals’ confidence in their treatment choices or ability to administer medication
according to guidelines which makes this theory difficult to test. It may also have been
beneficial for the authors to feedback to health professionals on their knowledge and skill
abilities, which was not stated in any of the studies.
Another point pertinent to both health professional and patient populations, which may
cause the scores obtained for knowledge assessments to be overinflated, relates to the use
of postal questionnaires. The majority of answers to these questionnaires were based on
published allergy guidelines which could be easily accessed and answers corrected before
submission of the questionnaire. The use of postal questionnaires may also explain the low
response rate experienced in some studies (Krugman et al., 2006, Mehl & Niggemann, 2005,
Kim et al., 2005, Singh & Aszkenasy, 2003, Uguz et al. 2005 and Pouessel et al., 2006).
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A number of other factors were highlighted which seemed to be indicative of poor
performance amongst health professionals. As mentioned above, although many disciplines
and grades of health professional were assessed in the various studies and documented to
have poor knowledge and skills, general practitioners consistently scored amongst the
lowest. In fact, one study (Hayman et al., 2003) initiated their research of local general
practitioners’ knowledge in managing anaphylaxis as a direct result of their observation of
poor patient knowledge amongst those referred from primary care to an allergy clinic. This
inadequate knowledge displayed by GPs may be as a result of their comparative inexperience
in emergency medicine however in the NHS, most allergy care is provided by general
practitioners and would usually precede a referral to an allergy specialist (NICE, 2011). Given
that GPs are generally the first contact for patients, improvements should be made to their
training in managing anaphylaxis to ensure they have equipped their patients with the
appropriate knowledge and skills to avoid and manage an acute reaction.
Another indicator of poor knowledge and skills could relate to time since graduating from
medical school. In one of the studies described above, only 5% of senior house officers about
to start a post in accident and emergency would correctly administer epinephrine according
to UK Resuscitation Council guidelines (Gompels et al., 2002). Although they would again be
largely inexperienced in emergency medicine, education provided during undergraduate
medical school training should include the basic facts of how to treat anaphylaxis. A review of
the training methods used in current medical education may be required. In support of this,
Krugman et al., (2006) found that amongst paediatricians, there was significant variation in
managing anaphylaxis between those having completed residency in the previous 10 years
compared to more recent graduates. Although again this could be as a result of experience,
or lack of, it may be beneficial to compare the teaching curricula for medical students over
the time periods.
In terms of actual ability to demonstrate correct technique, there were several studies which
identified a particularly weak step in administration; ensuring the needle is held in place for
10 seconds (Grouhi et al., 1999; Mehr et al., 2007). Although a separate study in the
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patient/carer section of the review demonstrated that the time between activation of the
syringe and termination of epinephrine is shorter than 10 seconds (Goldberg & ConfinoCohen 2000), this practice is not recommended as it is inconsistent with manufacturer
guidelines, not to mention confusing to patients.
It could be argued that a number of the studies included did not take into account the health
professionals’ familiarity with the device. Although EpiPen® seems to be the most commonly
prescribed auto-injector, one study reported that six patients had been prescribed more than
one type of device (Sicherer et al., 2000). Although allowances could be made for this, it must
be the health professionals’ duty to be familiar with all possible types of device in order to
correctly inform and educate their patients.
Poor knowledge and skills in managing anaphylaxis could also be attributed to the lack of a
universally agreed definition which makes diagnosis and subsequent treatment more
difficult. This appears to be a universal problem highlighted by the findings from Thain and
Rubython (2007). In one hospital, three different guidelines were found to exist on the
management of anaphylaxis which undoubtedly leads to confusion amongst health
professionals.
2.4.2 Patient/Carers
With such poor results found amongst health professionals it is perhaps unsurprising that
patient/carers knowledge and skills are no better. More of the studies in this section of the
review examined performance for each step of administrating the device in order to precisely
highlight areas of weakness. In fact, the results found mirror those of the health
professionals in that the most commonly reported step to be incorrectly completed amongst
patients was not holding the device in place for at least 10 seconds. Similarly, indicators of
poor knowledge and ability were found amongst those patients who were instructed on the
use of device or cared for by general practitioners or non-allergy specialists compared to
those cared for by allergy specialists. Those cared for by an allergy specialist were more
confident and more likely to carry and have the ability to activate the device.
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Being cared for by an allergy specialist was associated with the use of AIE (Arkwright &
Farragher, 2006; Diwakar et al., 2010). Other significant associations were found. For
instance, several studies reported significant effects on knowledge and performance if the
patient was a member of an allergy support group (Sicherer et al., 2000; Kim et al., 2005;
Arkwright & Farragher 2006; Diwakar et al., 2010). One study also reported an association
between being a member of a support group and increased likelihood of carrying the AIE
device. Although as discussed previously (section 2.3.2.1), causality is difficult to determine.
Specifically, it may be that those naturally more adherent may be more likely to join support
groups rather than the other way round. Prospective studies with newly diagnosed patients
and the influence of support groups are needed to help determine their potential benefit.
Nonetheless, there is large variation in adherence to carrying the AIE device, from
participants reporting carrying their medication at all times, to one study which discovered
that a family often holidayed abroad without the emergency medication which goes against
recommended advice. Attention should be given to differences between reported adherence
and actual adherence. One study found that despite 86% participants claiming to have the
AIE device on their person wherever they go, yet only 71% had it at the time of their
appointment. This disparity between reported and actual behaviour also highlights the
problem with self-report measures.
Contrary to expectations, there was no effect on performance in relation to the time interval
since training was received. Specifically, two studies showed that correct technique was no
more likely to be demonstrated if training had been received in the last six months or over 24
months (Goldberg & Confino-Cohen, 2000, Arkwright and Farragher, 2006). These points
highlight the necessity for thorough training in the use of the device at initial consultation
and the importance of recommending patients to join support groups such as the
Anaphylaxis Campaign given the significant association between membership to a support
group and improved adherence.
Two studies in the patient/carers section (Diwakar et al., 2010, Singh et al. 2003)
incorporated measures of confidence. These studies indicated that 90% felt moderately to
highly comfortable in administering epinephrine although only a small proportion had used it
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in an emergency scenario (Singh et al., 2003). This makes it difficult to determine a
relationship between confidence and actual use. Diwakar et al., (2010) found that those
trained by specialist allergy staff had improved confidence compared to those trained by
non-specialist staff. Future research should identify whether improved confidence leads to
improved and appropriate use as potential areas for intervention.
Regardless of methodological shortcomings, these studies have repeatedly shown over the
last decade a gross incompetence with regards to knowing how and when to use AIE. The
findings documented amongst health professionals have been unsurprisingly reflected in the
patient/parent population and may alongside increasing prevalence, contribute to the rising
hospital admissions. Perhaps what is more surprising is that of the 27 studies which have
been included in this review, only one attempts to create an intervention to improve the
situation with successful results (Kapoor et al., 2004).
Although there was no control arm to this study, it is the only study in the review to devise
an intervention to counteract the deficiencies documented. It provides fairly encouraging
results for the management of future reactions however, the high resource implications in
time and involvement of various different health professionals may not be practical to adopt
in routine care given the typically long waiting time for referrals to specialist allergy services.
Moreover, identifying the effective component of this intervention would be difficult as it
was not based on any empirically supported theory. This means that the causal processes
and mechanisms which have brought about the improvements in outcomes are not well
understood and cannot explain how the intervention has worked. This in turn makes it
difficult to improve intervention effectiveness or apply it to other research (Michie &
Abraham, 2004).
With this in mind, future studies should now refocus away from the documentation of poor
knowledge and skills and concentrate on identifying other explanatory factors and designing
interventions targeting areas of incompetence. Amongst health professionals, training
regarding the use of the device and communicating this effectively to their patients should
be addressed. Amongst patient/carers, interventions aimed at improving adherence to
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carrying the device and identification of factors other than knowledge, such as eliciting
barriers to using or carrying the medication, need to be conducted. Interventions designed
should ideally be easily accessible, rigorous in design and theoretically driven in order to
identify effective techniques used to bring about improvements in outcomes.
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3

Evaluating the effectiveness of interventions using Social Cognition

Models to improve adherence to medical advice: two systematic reviews
3.1

Adherence

A study by the World Health Organisation (Sabaté, 2003) found that approximately 50%
patients in developed countries adhere to their treatment guidelines. Adherence is defined
as “the extent to which a person’s behaviour (in terms of medications, following diets, or
executing lifestyle changes) coincides with medical or health advice” (Haynes, Taylor &
Sackett, 1979, pp. 2). DiMatteo, Giordani, Lepper and Croghan (2002) reported that the odds
of a favourable health outcome if patients adhered to treatment were three times higher
than for those who were non-adherent. One obvious barrier to using auto-injectable
epinephrine (AIE) for the treatment of anaphylaxis is the failure to have the device available
at all times, despite this being the recommendation for everyone with anaphylaxis
(Resuscitation Council UK, 2008). As discussed in section 2, studies reporting adherence to
carrying AIE suggest a wide variation of estimates from 30% of patients (Goldberg & ConfinoCohen, 2000) to 78% in parents/carers of an individual with anaphylaxis (Kim et al., 2005) yet
no investigation into influential factors have been conducted.
3.2

Psychological approaches to understanding adherence

Developments in health psychology have led to understanding the mechanisms behind why
some individuals adhere to medications, and why others do not. Horne (1998) describes nonadherence as falling into two broad categories; unintentional and intentional non-adherence.
The former occurs when a patient’s intentions to adhere to medication are impeded by
barriers like forgetfulness or an inability to follow instructions. Deliberate or intentional nonadherence is when the patient purposely chooses not to follow treatment advice. To
understand individuals’ health-related choices, theoretical work in psychology has produced
a variety of Social Cognition Models (SCMs) such as the Health Belief Model (Rosenstock,
1966), the Protection Motivation Theory (Rogers, 1983), and the Theory of Planned
Behaviour (Azjen, 1991) to name only a few. These models specify a number of beliefs and
attitudes as proximal determinants of behaviour (Sutton, 2001). Similarities between the
models exist from the inclusion of similar constructs to the assumption that the individual is a
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rational decision-maker. Research which has used these models in a predictive capacity has
confirmed that an individual’s initial response to recommended health behaviour is affected
by the benefits and costs they perceive to this advice (Horne, 1998). These costs and benefits
include beliefs about treatment efficacy, self-efficacy in following advice or practical issues.
More recently, interest has moved towards models of self-regulation (Sutton, 2001). Selfregulation models such as the Common Sense Model (CSM) (Leventhal, Nerenz & Steele,
1984), are based upon problem-solving models and suggests that individuals respond to
illness or symptoms in the same way they would approach other problems (Ogden, 1997).
This chapter systematically reviewed studies which firstly used the Health Belief Model
(HBM) (Rosenstock, 1966), and secondly the CSM (Leventhal et al., 1984), as the basis for
interventions intended to improve adherence in a number of disease conditions. The two
models were chosen as a result of their conceptual differences. The HBM differs from the
CSM as it offers a full description of the perceived benefits and barriers and acknowledges
the potential for internal or external stimuli in the form of cues to action which may prompt
behaviour change. The HBM has also been criticised for the absence of a role for emotional
factors (Ogden, 1997) which are captured within the CSM. Comparatively, illness perceptions
relating to timeline, identity and consequences which feature in the CSM are argued to
provide a more complete conceptualisation of severity aspects than those measured within
the HBM (Henshaw & Freedman-Doan, 2009). The reason for the inclusion of any disease
condition was that no literature currently exists which applies either the HBM or the CSM to
adherence behaviours in allergic individuals.
3.3

The Health Belief Model

In the 1950s, the primary role of the United States public health services was the prevention
of disease and the HBM (Rosenstock, 1966, Figure 4) was originally designed to predict
health promoting behaviours such as uptake of screening programmes. More recently the
HBM has been used to examine sick role behaviours such as adhering to medical advice
following diagnosis.
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The HBM suggests that perceived severity (beliefs about how serious the condition is and the
related consequences of the condition), coupled with perceived susceptibility (the extent to
which the individual feels at risk of being exposed/suffering from the condition) and cues to
action all contribute to the individuals perception of threat. Cues to action can be internal
(e.g. bodily state or symptom) or external (reminder for doctor’s appointment).
The individuals perception of threat to a condition plus the perceived benefits (the
effectiveness and availability of taking a particular course of action) and the perceived
barriers (the negative aspects related to following the course of action) all add to the
likelihood of the action being followed (Figure 4). These core constructs are the focus of the
HBM.
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Figure 4. The Health Belief Model (adapted from Rosenstock, 1974)
INDIVIDUAL PERCEPTIONS

MODIFYING FACTORS

DEMOGRAPHIC
Age, sex, ethnicity
SOCIAL PSYCHOLOGICAL VARIABLES
Personality, social class, peer and
reference group pressure
STRUCTURAL VARIABLES
Knowledge about the disease and
treatment, previous contact with the
disease and treatment experiences

•

•

PERCEIVED SUSCEPTIBILITY
Belief that one is likely to suffer
from a disease

PERCEIVED THREAT OF
DISEASE

PERCEIVED SEVERITY
Belief that the disease would have
serious physical and emotional
consequences
•
•
•
•
•

CUES TO ACTION
Mass media campaigns
Advice from others/support groups
Reminders from clinics, drug
manufacturers, etc
Illness of family or friend
Newspaper or magazine article

LIKELIHOOD OF ACTION

•
•

PERCEIVED BENEFITS OF PREVENTIVE ACTION
Belief in efficacy of prevention and treatment
Familial and physician approval
MINUS

•
•
•
•

•
•
•

PERCEIVED BARRIERS TO PREVENTIVE ACTION
Peer pressure – not wanting to be different
Inconvenient - Difficult to carry/remember/use
medication
Side effects of medication
Cost of medication

LIKELIHOOD OF TAKING ACTION
Likelihood of preventive action
Likelihood of carrying medication
Likelihood of using medication at appropriate
time
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3.3.1 Method
To identify studies which had used the HBM as the theoretical basis for interventions
intended to improve adherence, two search methods were used by the main author. The first
was a keyword search in Ovid including British Nursing Index (1985-April 2010), EMBASE
(1980- April 2010), OVID-MEDLINE (1950-April 2010), Psychinfo (1806-April 2010) and
Psycharticles (Full Text) (see Appendix 1 for list of keywords). A manual search of the
reference lists of eligible studies was also conducted. Studies were included if they fulfilled
the following criteria: 1) were interventional in design, 2) the intervention was deemed to be
aimed at improving adherence to medical advice in any condition, 3) the intervention or part
of it, was based on or included constructs derived from the Health Belief Model and 4) the
studies were published in English. A total of 497 studies were identified as possibilities for
inclusion after duplicate studies were removed. Of these, 430 were excluded after screening
of the title. The abstracts of 39 further studies were read and excluded. Twenty seven fulltext articles were accessed to determine eligibility. Initially 21 studies met the inclusion
criteria. When full study details were obtained it transpired that of the 21 studies, seven
related to the same trial but had been written up for publication both by disease condition
and as a main trial paper. For the purpose of this review, only the main trial paper was
included (Figure 5).
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Figure 5. PRISMA flow diagram for identification of Health Belief Model intervention

Identification

studies to improve adherence

Records identified through
database searching
(n = 723)

Additional records identified
through other sources
(n = 0)

Screening

Records after duplicates removed (n = 496)

Eligibility

Full-text articles
assessed for eligibility
(n = 27)

Included

Records screened
(n = 496)

Studies included in
qualitative synthesis
(n = 15)

Records excluded at title
(n = 430)
Records excluded at
abstract (n = 39)
Full-text articles excluded
(n = 12 )
No outcome measure of
adherence (n = 1)
Development of
intervention (n = 3)
No HBM component to
intervention (n = 2)
Results duplicated from
main study (n = 6)

Adapted from Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group.
(2009)
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3.3.2 Results
Fifteen studies were included in the review (Table 3). Eight of these studies were carried out
in the USA, three in the UK, two in Australia and one each in Singapore and Israel. Studies
spanned three decades; four studies were published in the 1980s, six in the 1990s and five in
the 2000s. For ease of comparison, the studies have been divided into three categories
according to the type of intervention; those where the intervention has been delivered by a
health professional, those which were delivered via written/audio intervention and complex
interventions which involved a mixed intervention approach. The studies will be discussed in
chronological order within each category.
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Table 3. Summary of Health Belief Model intervention studies to improve adherence
Study

Participants

Design

Intervention

Larson et al.,
1982

283 patients at
high-risk of
influenza

RCT

Intervention= 3 postcards; 1) stating the
availability of the vaccine (neutral), 2)
developed from HBM constructs to
address association between health
beliefs and vaccination, 3) handwritten
card signed by the patient’s physician
(personal)
Control=no postcard

HBM components
addressed
Perceived severity
and susceptibility
to influenza, and
benefits of
influenza vaccine.
Postcard
addressed cues to
action

Outcome measures

Parker et al.,
1985

8 chronic incentre patients
on maintenance
haemodialysis

Single-group
intervention

Intervention=nurse led consultation
over 4 weeks (8 sessions) addressing
adherence and goal setting behaviours

Perceived barriers
and benefits to
adherence

Weight, blood pressure,
BUN, potassium and
phosphate levels

2-months

Bertakis,
1986

59 mothers of
children with
acute otitis
media

RCT

Perceived
susceptibility and
severity of otitis
media and
benefits of
antibiotics

Attitudes to susceptibility,
severity, benefits and costs
of antibiotic treatment.
Adherence to antibiotics

Not specified

Rees, 1986

100 new
patients
attending
alcoholism
clinic

RCT

Intervention=medication plus
instructive communication about
treatment with supplementary
instructions aimed at addressing HBM
constructs
Control=verbal and written information
on seatbelt safety
Intervention=invitation to attend group
therapy
Control=usual care

Perceived severity
of drinking

Health beliefs – severity,
diagnostic concerns and
treatment efficacy.
Adherence measured as
length of time in
treatment.

8-week health
beliefs
26-week
adherence
measure

Jones et al.,
1991

842 patients
presenting to
ED

RCT

Intervention=3 types. HBM telephone
intervention (experimental B), routine
nursing plus immediate HBM
intervention (experimental C), routine
nursing plus immediate HBM
intervention and follow up HBM
telephone intervention (experimental
D)
Control= usual care (control A)

Perceived
severity,
susceptibility,
benefits, risks and
cues to action

Adherence to referral
recommendation by
booking an appointment
with health professional
and attending the
appointment

Not specified

Vaccination uptake rate

Post-intervention
follow up
Not specified

Key outcomes
Highest rates of vaccination in
participants receiving the HBM postcard
(51.4%), and personal physician
message (41%) compared to those
receiving neutral (25%) or no postcard
(20.2%).
After adjusting for age and prior
vaccination experience, this effect
remained
The intervention had an effect in
lowering blood pressure during the
session (p<.05).
This effect was not maintained over
follow-up
Intervention group participants’
attitudes to child’s susceptibility and
severity to otitis media changed in a
positive direction (p<.05).
Adherence rates were high between
both intervention (91.8%) and control
groups (85.6%)
Changes to health beliefs were reported
in both groups but intervention group
participants reported greater
improvements in health beliefs (p<.05).
Intervention did not improve length of
stay in treatment although uptake and
attrition of intervention was poor
Amongst control group participants,
30% of acute and 46% chronic patients
scheduled an appointment.
This figure was 82% and 97% in
intervention participants.
In the control group, 24% acute and
26% chronic patients kept these
schedule appointments.
This figure was higher in intervention
patients, rising to 63% in acute and 87%
in chronic patients (all ps<.001)
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Study

Participants

Design

Intervention

Szilagyi et al.,
1992

124 children
with moderate
to severe
asthma

RCT

Intervention=personalised invitation to
attend an influenza vaccination.
Mothers of intervention participants
were later interviewed
Control=no reminder

Aiken et al.,
1994

295 women

RCT

Champion et
al., 1995

405 women
aged between
of 40-88

RCT

Intervention=educational based
intervention (E) based on the HBM
against or an educational based
intervention with psychological
program which added 5 adherence
manipulations (EP) against a control
group
Control=no intervention (C)
Intervention=3 toes consisting of an
individualised belief intervention,
information only intervention and
individualised belief plus information
intervention
Control=no intervention

Carmel et al.,
1996

43 people aged
60+

Intervention

Intervention=information leaflet
followed by skin cancer screening by
plastic surgeons including education for
self-examination and a lecture on the
issue provided in each kibbutzim
No control

Hawe et al.,
1998

173 guardians
of children due
for measles
vaccination

RCT

Intervention=HBM worded postcard
reminder
Control=standard postcard reminder

HBM components
addressed
Perceived
severity,
susceptibility,
benefits, risks and
postcard
addressed cues to
action
Perceived severity
and susceptibility
of breast cancer,
benefits and
barriers to
mammography
screening
Perceived
severity,
susceptibility,
benefits and
barriers to breast
cancer and
mammography
screening
Perceived
severity,
susceptibility of
skin cancer,
benefits of and
barriers to
protective
behaviours
Perceived
severity,
susceptibility,
benefits, risks and
postcard
addressed cues to
action

Outcome measures
Adherence to influenza
vaccination

Post-intervention
follow up
4-months

Health beliefs and
knowledge. Intentions to
attend mammogram and
self-reported attendance

3- and 6-months

Perceived susceptibility,
severity, benefits, barriers,
health motivation, control
and knowledge of breast
cancer and treatment.
Adherence measured by
stage of adoption of
mammography screening
Susceptibility and severity
to sun cancer and benefits
of protective behaviours,
control, health value and
protective behaviours.
Self-examination was
measured at post
intervention
Adherence measured as
measles vaccination
uptake

12-months

Key outcomes
30% of intervention participants
compared to 7% of control participants
attended for vaccination

Both interventions led to improvements
in HBM components and intentions to
obtain a mammogram (p<.05).
Women receiving either intervention
were 2 to 3 times more likely to obtain
a mammogram.
The improvement in screening rates did
not differ between interventions
Intervention was successful in
influencing mammography adherence.
53% were adherent prior to
intervention increased to 71% at follow
up

4-months

A significant positive change in sun
exposure protective behaviours
following the intervention (p<.05).
Beliefs about skin cancer remained
stable although basic health beliefs
changed during this period

5-weeks

79% of intervention participants and
67% of control participants had
received vaccination (p<.05)
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Study

Participants

Design

Intervention
Intervention=6 sessions of a psychoeducational program based on the HBM
and individual’s cognitive
representation of the disorder and its
treatment and a videoconference
discharge plan by GP, case manager and
family members
Control=usual care
Intervention=brochure drawing on HBM
components was created
Control=standard invitation to attend
screening

HBM components
addressed
Not specified

D’Souza,
2002

51 rural inpatients with
serious mental
illness

RCT

Wardle et al.,
2003

2966 adults
aged 55-64

RCT

Farquharson
et al., 2004

130 adult
participants
attending the
travel clinic

Intervention

Intervention=consultation dependent
on participant’s travel plans.
Consultation included education,
vaccinations and prescriptions as
required
No control

Not specified

Lim et al.,
2004

126 with risk
factors for nonadherence

RCT

Intervention=pharmacist consultation
lasting between 10-30mins addressing
amongst other aspects, constructs
identified from HBM
Control=usual care

Perceived
benefits and
barriers to
following medical
advice

Perceived barriers
to colorectal
cancer screening
and benefits of
attending

Outcome measures
Satisfaction with
medication and case
managers, adverse affects,
adherence to treatment

Screening attitudes and
expectations, self-efficacy
for seeking social support,
social norms, anticipated
affective reactions, state
anxiety and screening
intentions. Adherence
measured by attendance
at screening
Perceptions of malaria
questionnaire (perceived
susceptibility, severity,
benefits and costs as well
as intentions and control).
Adherence measured by
self-report

Medication knowledge,
patient’s perception,
residual adverse drug
reactions, difference in
number of medications
and clinical status

Post-intervention
follow up
12-months

Key outcomes
More intervention participants felt
satisfied with their case manager,
reported higher treatment adherence ,
fewer were readmitted to hospital over
follow up and fewer reported sideeffects from medication (all ps<.001)

3-months

Intervention group had less negative
attitudes and anticipated a more
positive experience (p<.05).
Intervention group had a 3.6% higher
level of screening attendance

41/2- weeks

Perceived susceptibility, perceived
benefits of medication and intentions to
adhere increased following consultation
(p<.01).
At follow-up, 62% reported full
adherence, 25% partial adherence and
12% poor/no adherence.
Regression analysis showed increased
perceived benefits and length of stay
predicted reported adherence (all
ps<.05)
Improved knowledge and adherence
with fewer adverse drug reactions
reported in the intervention group
(p<.1)
Perception of severity of illness and
number of medication remembering
methods significantly affected
adherence (all ps<.01)

2-months
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Study
Speer et al.,
2008

Participants
144 older adults
with diabetes

Design
Intervention

Intervention
Intervention=8x45 minute sessions
based on HBM promoting diabetes self
management (DSM) behaviours as well
as 8 sessions promoting fruit and
vegetable consumption
No control

HBM components
addressed
Perceived
severity,
susceptibility,
benefits, barriers,
cues to action and
self-efficacy

Outcome measures
Summary of the Diabetes
Self-Care Activities and
A1c (measure of glucose
control) measured

Post-intervention
follow up
1-2 months

Key outcomes
Of the 12 DSM behaviours measured,
10 significantly improved although
taking diabetes medication was not one
of these (mainly nutritional
improvements)
There was a 0.25% decrease in HbA1c
across entire sample and a clinically
significant decrease of 1.15% with those
who had an initial HbA1c of >8%
Increased physical activity was
consistently associated with decreased
HbA1c (all ps<.01).
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3.3.2.1 Health professional-led interventions
In nine of the 15 studies, the interventions were delivered by a health professional. The
earliest of these was conducted by Parker et al., (1985) in the USA and was described as
quasi-experimental in that each participant acted as their own control. The purpose of this
study was to evaluate a nurse-led intervention to improve adherence to diet and medication
in patients on haemodialysis. The study identified patients from a dialysis unit at a Veteran
Association Medical Centre in Atlanta. Participants were eligible for inclusion if they were
chronic, in-patients, had been on haemodialysis for a minimum of three months and
demonstrated the knowledge necessary for adherence by scoring over 80% on a test
regarding knowledge of diet, medications and dialysis. Using these eligibility criteria, 12
patients (all male, mean age 53 years) were recruited and eight completed the final follow-up
assessment. Assessments included clinical markers of adherence to diet and medication
regimen as measured by weight, blood pressure, blood urea nitrogen test (BUN), potassium
and phosphate three months prior to the intervention, during the intervention and at two
months post intervention.
The intervention involved participants receiving eight nurse-led sessions over four weeks
with their regular dialysis treatment. Over the course of the eight sessions the intervention
aimed to identify and resolve issues surrounding: barriers to medications and diet (week
one), barriers to problem solving relating to healthy behaviours and utilisation of support
systems (week two), reinforcing effective problem solving strategies (week three) and
evaluating progress and goal achievement (week four).
The Wilcoxon Matched-Pairs Sign Rank Test was used for data analysis comparing average
values for each outcome measure prior to and during the intervention, and prior to the
intervention and for the two month follow up. Systolic blood pressure significantly decreased
from 159.17 prior to intervention to 143.63 during the intervention phase. Similarly, diastolic
blood pressure significantly dropped from 85.13 to 78.56 during the intervention phase
(p<.05). The improvement in both systolic and diastolic blood pressure was not maintained at
the 2 month follow up. The only other significant change in clinical biomarkers was an
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elevated BUN (mg/%) score from 79.82 prior to intervention to 89.48 at 2 month post
intervention suggesting worse renal functioning. Authors propose the decline in renal
function may be as a result of the study coinciding with the Thanksgiving and Christmas
periods. Authors suggest that the reduced blood pressure observed may be attributed to a
reduction in post-treatment anxiety as the nurses running the intervention approached and
managed the patients differently to usual care.
This study does not show support for the use of the HBM in adherence-related interventions,
however there are a number of points to take into consideration. Firstly there are limitations
in the design of the study, particularly the “quasi-experimental” design makes interpreting
the findings very difficult. A randomised controlled trial would have been superior and
helped clarify whether seasonal festivities were the explanatory factor for elevated BUN
readings. The authors do not explain how Thanksgiving and Christmas may affect a BUN
reading but one assumes that this is related to relaxation in dietary regulation, particularly
increasing protein in the diet. If this was a contributing factor, a rise in weight would also
have been expected which was not the case. The study claims to use an intervention
designed on the HBM however, only perceived barriers and perceived benefits are focussed
on in the intervention. There is no reference to the other constructs in the model looking at
perceived susceptibility, perceived severity or cues to taking the recommended action.
Furthermore, the way in which patients were approached by the nurse may have introduced
researcher bias. As well as a significant reduction in blood pressure during the intervention,
patients reported increased satisfaction regarding the nurse-patient interaction and great
enthusiasm and interest in the study. The nurse’s behaviour, rather than the content of the
intervention, may have been therapeutic over and above the intervention itself. There was
also more than one nurse conducting the intervention so the chance of researcher bias is
heightened. Of particular interest are patients reported feelings of improved adherence
which was not corroborated by clinical markers. These self-reported findings were dismissed
by authors in favour of the more objective outcome measures.
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The second study included in this review used the HBM to encourage retention in a
treatment programme amongst a sample of alcoholics in Manchester, UK (Rees, 1986).
Recruitment involved randomly allocating by blocks of ten, 100 newly diagnosed patients
(79% male) at an alcoholism clinic. Patients were offered the normal treatment options
available at the clinic and in addition, intervention condition participants were invited to
attend a weekly patient group meeting. At this meeting, the intervention group participants
were encouraged to address constructs from the HBM by discussing their perceptions of
severity of their drinking problem, their concerns over diagnosis of the drinking problem,
their expectations of improvement and efficacy of treatment, and to identify any barriers
which might prevent them from continuing treatment. Health beliefs were measured by selfreport questionnaire prior to receiving treatment and at eight week follow up. An objective
measure of adherence was used; length of retention in treatment (a maximum of 26 weeks).
Within group analysis revealed positive changes in health beliefs in both the intervention and
control participants at eight week follow up, with greater change in patients in the
intervention group. Between group analysis showed that there was no significant difference
at eight week follow up except that intervention group participants placed greater
expectation of improving by remaining in treatment. Thirty percent of the intervention group
participants did not receive the intervention and a further 30% attended four sessions or
less. Mean length of time in treatment was recorded as 12 weeks for intervention
participants and 10.2 weeks for control participants. Further analysis revealed that
participants in the intervention condition who attended none of the intervention group
sessions had an average stay in treatment of 1.9 weeks, compared to 10.3 weeks for those
who attended four sessions or less, and 20.9 weeks for those who attended five times or
more. The differences between no, low and high intervention attenders and length of
treatment stay were statistically significant (p<.01). Rees (1986) concluded that this study
provides modest evidence for the hypothesis that health beliefs are determinants of
adherence behaviour.
Again this study has weaknesses, the main being that almost a third of the intervention group
did not attend the patient group meetings making the results difficult to interpret and may
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suggest that the intervention is not appropriate for this patient group. The findings of
improved retention to the treatment plan amongst high attenders compared with low and no
attenders shows some support for the use of the HBM in improving adherence to treatment
regimens in patients at an alcoholism centre. However, given the attrition amongst
intervention group participants it could be argued that the intervention was not appealing
and perhaps the practicalities of recruiting and retaining to this trial and particularly in this
male-dominated population, should have been assessed first by a feasibility study.
The next study was a large scale trial evaluating a HBM intervention on the impact of
adherence to referral appointments amongst acute versus chronic patients presenting to an
acute care emergency department (ED) in a private hospital in Ohio, USA (Jones, Jones &
Katz, 1991). Participants were recruited and classified as chronic patients (n=172, 45% male,
median age 40 years) if they presented with problems for asthma, diabetes or hypertension.
Patients (n=670, 30% male, median age 28 years) were classified as acute if presenting with:
chest pain, urinary tract infection, low back pain, vaginitis, otitis media, headache, rash and
arthritis. Those patients not in need of inpatient admission but advised to attend for a
referral appointment by the emergency department doctor were recruited to the study.
After initial screening by one research nurse, patients were block randomised by groups of
four and within their acute or chronic classification into one of four study arms: control group
A in which routine care in the emergency department was provided, experimental group B
which consisted of routine care plus a telephone intervention structured on targeting HBM
variables at two days after presenting as the emergency department, experimental group C
which included routine care plus a HBM clinical intervention at the time and no HBM
telephone intervention, and experimental group D which included routine care and the HBM
clinical intervention plus the telephone intervention.
The three-part clinical intervention consisted of: 1) a standardised assessment of the
participant’s perceived severity and susceptibility, barriers and benefits and cues to taking
action relating to the problem for which they attended ED, 2) standardised interventions
related to the perceived risks and cues to action and 3) information provision specific to the
presenting problem. The telephone intervention was a condensed version of the clinical
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intervention. Adherence was categorised as firstly booking a referral appointment as advised
by the doctor in the emergency department and secondly, attending the booked
appointment verified by telephone call from the research nurse to the referral centre.
Within control group A participants, 30% of acute and 46% chronic patients booked an
appointment. The reported figures for participants in all experimental groups were 82% and
97% respectively. In the control groups, 24% of patients presenting with acute conditions and
26% patients presenting with chronic conditions kept these scheduled appointments. This
figure was higher in all three intervention groups with 63% of acute and 87% chronic patients
keeping their scheduled appointments (all ps <.001). As one might expect, the highest rates
of making and attending an appointment were found in those receiving both the clinical
intervention and follow up telephone intervention (experimental group D patients).
This is the first study which demonstrates strong support for the use of the HBM in the
design of an intervention to improve adherence. The study design has rigor, it was a RCT with
four arms and used the same research nurse to screen, provide the nursing treatment and
conduct all follow up telephone calls (although this could be argued to add bias as it prevents
the study from being a blind trial). A further strength of the study is that a distinction was
made between acute and chronic conditions. The study identified that those with chronic
conditions were more likely to view their problem as serious and consequently more likely to
make and keep referral appointments. This should be considered when planning a HBM or
any other type of intervention. Although there was no detail on the length of time of the
interventions, they appear to be fairly resource intensive in terms of contact with the patient
in the emergency department and follow up telephone interventions so may not be
appropriate for use in a busy context, such as an ED.
The fifth study looked at the application of two programs designed to change health beliefs
in order to bring about increased attendance at mammography screenings (Aiken, West,
Woodward, Reno & Reynolds, 1994). The two programs were educational in nature and the
first addressed four of the HBM constructs related to breast cancer and screening procedures
(group E). The second included the same educational program plus a series of adherence
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exercises taken from the social psychological literature (group EP). Women over the age of
35 years were recruited from community groups in Phoenix, USA. Six hundred and fifteen
women were initially identified and of these 56% were non- adherent to the American
Cancer Society guidelines for mammography screening. These 295 patients were recruited to
the study and allocated to either one of the intervention conditions or the control arm who
received no intervention. Participants in either intervention condition were given a pre-test
questionnaire measuring demographics, HBM constructs, attitudes and knowledge to
mammography screening and breast cancer. The intervention sessions were then
administered by trained health educators and an immediate post test questionnaire was
given measuring the HBM constructs, knowledge and attitudes and intentions to obtain a
mammography.
Those in the E intervention group received information on prevalence rates, risk factors
including age, familial or personal history of breast cancer to address perceived susceptibility.
Perceived severity was targeted by providing information on the pathological course of
breast cancer and survival rates of late-detected compared with early-detected breast
cancer. Perceived benefits of mammography screening were further emphasised by
comparing early-detected treatments with more radical, late-stage therapies. Perceived
barriers were addressed by illustrating the minimal nature of radiation involved and the low
financial costs. A slide presentation of a woman attending a mammogram was also shown. In
addition to the above, those in the EP intervention group were provided with five adherence
manipulations taken from the psychological literature consisting of: 1) counterarguments to
mammography screening (McGuire, 1985), 2) a woman asking for a referral for
mammography screening (Bandura, 1977), 3) a woman writing the steps to obtain a
mammogram (Tversky et al., 1973), 4) a woman making a commitment to book an
appointment for a mammogram (Cialdini, 184), and 5) writing the steps in manipulations
three and four on carbon sheets and being sent them three weeks after the conclusion of the
education programmes. A telephone questionnaire at three months post intervention
measured a series of graded steps to adherence from (0) took no action to (4) obtaining a
mammogram. The six month follow up measured the same steps. Those in the control
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condition were measured at baseline, three and six months with no immediate post test
interview.
Analysis of variance showed significantly higher post-test scores for both intervention groups
in terms of knowledge, susceptibility, benefits and intentions to obtain a mammogram
(p<.001). In terms of adherence, at three month follow up there was a significant difference
between intervention groups and controls as 28% of E condition and 29% of EP condition had
obtained a mammogram compared to 9% of control group participants (p<.01). At six month
follow up, when missing data was assumed as not attending a mammogram, the adherence
rates were 39% for E, 35% for EP and 18% for C condition participants with both intervention
groups significantly exceeding controls (p<.01).
This is the second study which shows support for the use of HBM in designing an effective
intervention to improve adherence. Out of the two educational programmes used in this
study, results provide support for the more simplistically designed intervention which was
based solely on the HBM constructs as there was no difference between the intervention
groups in improving adherence. There are two methodological flaws with this study of which
the first relates to the complicated design and recruitment into condition. The authors state
that a quasi-experimental design was used as only a quarter of the community groups were
completely randomised to treatment conditions although further logistic regression to rule
out pre-test differences found that significant effects remained. Community groups should
have been fully informed about the randomisation procedure so that only those who could
fulfil the schedules outlined in both intervention and control conditions participated. This
would have enabled all community groups to be randomly allocated to condition. The second
issue relates to the corroboration of self-reported mammography. A central service referring
participants to major hospitals or mammography facilities in the metropolitan area were able
to corroborate the attendance of 11 participants who used this method to obtain a
mammogram, but 84% of reported mammograms remained unverified.
A year later Champion and Huster (1995) carried out an investigation to determine the effect
of an individualised belief and/or an informational intervention to improve mammography
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adherence. Women were recruited via random digit dialling from a large Midwestern
metropolitan area in the USA. One thousand one hundred and four women who had not
been diagnosed with breast cancer initially agreed to participate by telephone and received a
baseline questionnaire and consent form. Five hundred and eighty one booklets were
returned and participants were randomly allocated to one of four conditions: (1) a control
group, (2) a belief intervention group, (3) an informational intervention group and (4) a belief
and informational intervention group. Assessments were carried out via postal questionnaire
at baseline, and during an in-home interview held immediately post-intervention and 1-year
later carried out by graduate nurse research assistants. Assessments included measuring
attitudes to HBM constructs, knowledge of breast cancer and mammography and
demographic details.
Prior to the interventions being carried out, all participants had their beliefs assessed.
Participants randomised to groups two and four and scored at the midpoint or lower for
scores on susceptibility, severity, benefits, health motivation or control, received a belief
intervention. Women who scored midpoint or above on perceived barriers were also given
the intervention. The intervention was delivered by graduate nurse research assistants who
had been extensively trained in the intervention protocol. The content of the intervention
was individualised to each participant based on their initial beliefs as determined by baseline
questionnaire. Participants in groups two and four received a belief intervention which
addressed individual beliefs to theoretically encourage mammography screening.
Participants in group three and four were provided with procedural information about
mammography screening.
Analysis of covariance identified that although participants in intervention groups two and
four showed the greatest positive response to HBM constructs, there was no significant
difference between groups on health beliefs. However, the study reported that the
intervention significantly influenced self-reported mammography adherence (p<.01) with
53% of the study participants claiming to be adherent at baseline rising to 71% at 1-year
follow up. Those randomised to the belief intervention (group two) were almost twice as
likely to be adherent and those in intervention group four, belief and information group were
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2.3 times more likely to be adherent to ACS guidelines (which recommend mammography
checks for women over 50 years and at least every 2 years for those aged 40-49 years).
This study shows encouraging results for the use of psychological interventions for the
improvement of attendance at mammography screening. Whilst these observations are
positive, the cost effectiveness of the interventions were not assessed. This needs further
evaluation as delivery by a health professional is likely to be resource-intensive. Furthermore,
other research has suggested that having been recommended a mammogram by a health
care professional significantly predicts attendance (Howe, 1992) which makes it difficult to
determine whether it was the intervention itself, or the person delivering it which brought
about the improvement. More information on how the belief intervention addressed beliefs
to theoretically encourage mammography screening and how this was delivered would be
beneficial and necessary in order to replicate this study.
Study number six is by D’Souza (2002) in New South Wales, Australia. The study aimed to
improve treatment adherence in patients with serious mental disorders in remote
communities using a psycho-educational program developed using the HBM. Fifty one inpatients who had been admitted to a tertiary psychiatric centre were recruited to the study.
Twenty four patients were discharged using discharge planning by videoconference involving
the patient’s GP, case manager and a family member. Patients then received six sessions of
the psycho-educational programme which involved addressing HBM constructs, enhancing
coping strategies and monitoring early warning signs of relapse. A control group of 27 were
discharged with the usual discharge summaries given to GPs and case managers. Outcomes
were measured between the two conditions over a 12-month period using case notes and a
satisfaction questionnaire.
Patients receiving the videoconference intervention reported significantly greater
satisfaction with their treatment and discharge planning (p<.001). Participants in the control
condition reported significantly higher rates of medication side-effects (p<.001) and had
higher rates of hospital readmission over the 12-months.
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This study provides support for the use of HBM, unfortunately the description of the
methods used and the development of the intervention are brief. The only description of the
content of the psycho-educational programme was that it fulfilled the requirement of the
model (HBM). This is not sufficient information as the intervention could not be replicated.
The author does not state at what time intervals the follow-up assessments were taken and
although findings reported higher rates of self-reported adherence and a reduction in
hospital admissions, the statistical significance has not been provided suggesting this may
just be a trend. It is unclear as to the method of data collection for the satisfaction
questionnaire. The author does not state if this questionnaire was self-report or carried out
by a member of their healthcare team. The latter may lead to some responder bias as the
satisfaction scores were directly related to patient satisfaction with their case managers and
psychiatric management.
A more recent study was conducted by Farquharson, Noble, Barker and Behrens (2004) to
determine if HBM constructs combined with other psychological variables could predict
adherence to malaria chemoprophylaxis and if a clinical consultation at a travel clinic could
improve health beliefs and subsequent adherence. One hundred and thirty adult patients
attending a travel clinic attached to a UK teaching hospital were recruited to the study. First
time attenders were invited to participate if they were intending to travel to a malariaendemic region and were 18 years or over. Participant’s health beliefs were measured prior
to the consultation, immediately after the consultation and a telephone interview
approximately four and a half weeks after their return to measure self-reported adherence.
Consultations were conducted by one physician and four nurses and consultations were
recorded.
One hundred and twenty four participants completed the pre- and post- consultation health
beliefs questionnaire and 107 participants completed the follow-up interview. Results
showed that perceived susceptibility to malaria, perceived benefits of medication and
intentions to adhere to medication significantly increased and perceived permanent nature
of side effects of medication significantly reduced from pre- to post-intervention (all ps<.01).
At the follow up telephone interview, 62% participants reported full adherence (did not miss
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any doses), 25% reported partial adherence (travellers who missed one or two doses or
adhered fully whilst in endemic region but did not continue the medication for four-weeks on
return) and 12% reported poor/no adherence (missed more than two doses or did not take
the medication at all). Regression analysis of variables showed that perceived benefits and
length of stay in malaria endemic region predicted reported adherence.
Similarly to D’Souza’s (2002) study, there is not sufficient information provided on the
content of the consultation in order to determine how or why it could bring about changes to
health beliefs. As this study observed it is hard to quantify the impact of the observation
compared to normal treatment. Sixty two percent of participants self-reporting full
adherence at follow up seems encouraging however the authors do not state the usual rates
of anti-malarial adherence. Although patients recruited were first time attenders to the
clinic, most of the participants were experienced travellers and had taken anti-malarial
medications previously. Although authors state that adherence was unrelated to previous
experience of anti-malarial medication, detailed information on prior adherence behaviour
was not gathered. These results may or may not be replicated amongst a less experienced
population.
The next study included in this review uses a randomised controlled trial to determine the
impact of a HBM-led pharmacist consultation on medical adherence amongst elderly
outpatients in Singapore (Lim et al., 2004). Patients were eligible for the study if they
required drug therapy monitoring, had evidence of polypharmacy and non-adherence, were
on nasogastric tube feeding and had at least one doctor managing their care or had been
hospitalised within the last six months. All eligible patients were then randomised to either
the intervention or control condition by block randomisation of two. All participants or their
caregivers were interviewed on health beliefs prior to randomisation. The intervention
consisted of a pharmacist-led consultation which lasted between 10 and 30 minutes and
covered a range of topics related to the individual participant in order to address nonadherence. In order to reduce perceived barriers, pharmacists provided counselling on
medication knowledge and correct administration and strategies such as pill boxes,
administration tables and labels were provided to participants who were having difficulty
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with adherence. Based on these interviews, pharmacists made suggestions to physicians in
order to simplify medication regimes. Two months after the first interview, all participants
were interviewed for a second time to re-measure health beliefs, reported adherence to
medication, residual adverse drug reactions (ADRs), cost avoidance and clinical status.
One hundred and twenty six participants were included in the intention-to-treat analysis
(intervention group=64). Analysis of variance at baseline showed no statistically significant
differences in terms of demographics, medication knowledge or adherence. Authors
reported a higher percentage of control group participants were totally dependent on
caregivers to provide their medication and that these caregivers were more likely to be
domestic helpers than family members (the opposite was found in intervention group
participants). Participants reported improved medication knowledge in regards to indication
(p=.03) but not dose and frequency (p>.05). Although the ADRs were greater in the
intervention compared to control condition participants, the residual ADRs decreased in the
intervention to control group (30.7% versus 50%). There was no statistically significant
difference in perception, clinical status or unadjusted adherence, however, when adjusting
for activities of daily living status, hospitalisation in the last six-months, person providing
medications, baseline knowledge and perception, the proportional-odds model showed that
the intervention significantly improved adherence (OR=2.52; 90% CI, 1.09 to 5.83).
This study provides mixed support for the use of the HBM in designing interventions to
improve adherence. There are a number of points to take into account when interpreting
these results. Firstly, the study only addressed two of the constructs from the HBM;
perceived benefits and the related barriers to medication and adherence. Although this is not
necessarily a problem, no indication or evidence for overlooking the other constructs was
provided. Secondly, the authors state that the level of significance was set at 10% a priori
which is against the recommended and most commonly used value of 5% (Fisher, 1925).
Despite stating this, many of the results are presented without the actual p-value being
reported at all. Also, there was a difference between the two conditions in terms of the
participant’s level of dependency. Participants in the intervention condition were reported as
50.8% independent, 30.2% partially dependent and 19% totally dependent on caregivers.
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Those in the control condition were reported as 40.3%, 30.6% and 29% for the same
groupings suggesting that almost one third of the control group were totally dependent on
external help to which domestic carers made up the highest proportion in this condition. This
may explain why adherence was higher and there were fewer ADRs in the control group at
baseline and why the intervention may not have been as successful as had hoped. In future,
studies should develop or focus an intervention on the patient or their caregiver as their
health beliefs and perceptions are likely to differ.
Another study assessing improvements in adherence in the elderly was by Speer et al.,
(2008). Their study specifically sought to improve diabetes self-management behaviours and
HbA1c levels following a community based intervention in older adults in Georgia, USA. A
convenience sample was recruited from senior centres in all 12 Georgia Area Agencies on
Aging (AAA). Assessments included demographic information, general health, current illness
(self-reported diabetes, high blood pressure, heart disease and arthritis), height, weight,
body mass index, measure of glucose control (HbA1c) and diet and health practices
measured by the Summary of Diabetes Self-Care Activities. After pre-intervention
assessments were carried out, all participants received the intervention which was carried
out over a four month period (eight sessions at 45-60 minutes per session).
The conceptual framework for the intervention was based on the HBM and also incorporated
promoting physical activity and fruit and vegetable consumption. The intervention was
delivered at all participating sites over four months and involved eight sessions at 45-60
minutes each. The information presented to participants included general information about
type two diabetes, suggestions for management, physical activity, feet checking, taking
medications and testing blood sugar, healthy eating and awareness of complications with
other organs. The information presented was tailored on perceived susceptibility, severity,
barriers and benefits to improving self-management of diabetes. Follow up assessments
were taken one to two months following the last session and measured pre-intervention
variables, as well as describing changes to behaviour and satisfaction with the intervention.
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The convenience sample consisted of 815 participants of which 351 reported having
diabetes. One hundred and forty four of these completed all pre-and post-intervention
measures. At post-intervention follow-up, HbA1c levels had significantly reduced in
comparison to baseline values (-0.25%) and amongst those with initially high HbA1c (defined
as >8%) (-1.15%). Eight of the diabetes self-management behaviours significantly improved to
a frequency of greater or equal to five days per week including: following a healthy eating
plan, following an eating plan prescribed by the doctor, consuming five or more
fruit/vegetables per day, avoiding eating high fat foods, spacing carbohydrates evenly,
testing blood sugar levels, checking feet and inspecting the inside of shoes (all ps<.01).
This study again seems to be supportive of the use of HBM in designing interventions
however the participants were a convenience sample with self-reported diabetes with no
corroboration with medical records as to this diagnosis. Furthermore, there was no control
group with which to compare intervention participants raising concerns that any
improvements could be related to factors outside of the study. Despite HbA1c assessment
showing a statistically significant reduction in all participants, authors state that the
intervention achieved clinical significance (defined as a decrease of ≥1% ) but this was only
observed in 17% of patients with high HbA1c (≥8%) at baseline. Although authors used the
HBM as a framework to design the intervention, it is essential to measure health beliefs
relating to the core constructs of the HBM pre- and post-intervention in order to determine if
these changed. This would provide greater detail as to which specific components of the
intervention brought about improvement.
3.3.2.2 Written interventions
The earliest study using a written intervention was conducted by Larson, Bergman, Heidrich,
Alvin and Schneeweiss (1982) in the USA. Following the initial intention of the HBM as a
model to be used for preventive purposes, this study sought to improve uptake of influenza
vaccination using postcard cues amongst individuals at high-risk of serious complications
after developing the infection (those aged >65 years, and/or experiencing chronic heart
disease, bronchopulmonary disease, renal disease or diabetes). Participants were recruited
from the Family Medicine Centre at the University of Washington. Three hundred and ninety
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five patients met the inclusion criteria and were randomised into one of four conditions: a
control group receiving no postcard cue, a group receiving a neutral postcard, which just
informed the participant that the influenza vaccine was available, a group receiving a
postcard targeting HBM constructs such as perceived severity and susceptibility to influenza
amongst this population, and finally a handwritten postcard addressed to the patient from
their family physician. Demographic information was collected when participants were
assigned to the four conditions. All other information was collected either at the time of the
vaccination appointment if made or during a telephone interview. During the telephone
interview, control group participants were asked if they had received a vaccination and
reminded of the availability at the family medical centre.
Of the 395 patients initially recruited, 283 were available for follow up (67.7% female, mean
age 66.7 years). Only 36.6% of the vaccinations occurred at the Family Medical Centre. Other
vaccination sites included participant’s home, a county Public Safety Building, fire stations,
schools and place of work. Vaccinations occurring outside of the Family Medical Centre were
usually free of charge. There were no differences in demographic details at baseline except
that more patients in the HBM postcard condition and the handwritten postcard condition
had received a vaccination in the previous year or any time in the past five years compared
to the control group (p=.01) or the neutral group (p<.05). However, prior vaccination
information was unavailable in 68 patients of which 34 patients formed the control group.
Highest rates of vaccination occurred in participants receiving the HBM postcard (51.4%), and
personal physician message (41%) compared to those receiving neutral (25%) or no postcard
(20.2%) (all ps<.05). After adjusting for age and prior vaccination experience, this effect
remained intact and the HBM postcard cue consistently produced the highest rate of uptake
for the vaccine. This effect was no longer significant for personal postcard cue when age and
prior vaccination experience was adjusted.
Although the unequal distribution of prior vaccination experience causes some concern
about the randomisation process, this study shows some support for the use of HBM in
designing effective materials for health promotion. Further information of the development
of the postcard reminders could have been provided. As in other studies reviewed earlier, it
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would have also been useful to gather pre-and post-intervention health beliefs in order to
determine if these changed to favour vaccination as a result of the intervention. A further
refinement would have been for the research team to corroborate the self-reported
vaccination with medical records. This study is simple in design, has a high response rate, and
it provides evidence for the use of simplistic and cost effective interventions designed on the
HBM.
A second study looking at improving influenza vaccine uptake focussed on children with
moderate to severe asthma (Szilagyi, Rodewald, Savageau, Yoos & Doane 1992). The
intervention was a computerised reminder system. Paediatric patients (aged 1 to 18 years)
with asthma were selected from a computerised database held at the paediatric clinic at the
University of Rochester School of Medicine and Dentistry, NY, USA. Patients with moderate
to severe asthma, defined as having had an acute asthma attack requiring bronchodilators in
the previous year or the use of medication on a regular basis, were recruited and randomised
to the intervention or the control condition. Parents or caregivers of patients in the
intervention condition were sent a personalised, computer-generated letter addressing the
severity and susceptibility of their child to influenza and reassuring them of any barriers to
uptake. Four months later, receipt of at least one dose of the influenza vaccination was
checked by medical record review. Parents or caregivers in the intervention arm were then
contacted for interview to determine the characteristics predicting vaccination uptake.
One hundred and twenty four paediatric patients were identified as being eligible for the
study. There were no significant differences at baseline between conditions in terms of
demographics or clinical characteristics. Forty three out of the initial 63 intervention group
participants responded. There was a significant difference found on vaccination uptake with
30% of the intervention group (n=19) and 7% of the control group (n=4) attending for
vaccination (p<.01). Of the 43 intervention group participant’s available for follow-up
interview, 33% reported having their child vaccinated (n=14). In this sub-sample, two factors
were found to be significantly correlated with adherence; high levels of parental worry about
asthma (positive correlation) and high levels of parental worry about side effects of vaccine
(negative correlation) (all ps<.05).
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This study also shows support for the use of the HBM in designing effective interventions to
improve health-related behaviours. Similarly to Larson et al., (1982) the description of how
the wording of the reminder letter was decided upon or developed would have been useful.
The study design was robust, but as the authors comment, the findings may not be
generalisable to other chronic conditions or where the severity of asthma is milder.
The third study by Hawe, McKenzie & Scurry (1998) also used postcard reminder cues to
improve uptake of measles vaccination in a public vaccination clinic in Ballarat, Australia.
Guardians of children aged 15 months were recruited and randomly allocated to receive
either the usual vaccination reminder card or a postcard reminder which had been reworded to address HBM constructs described as being derived from the literature. Before
use, the HBM postcard was piloted for ease of understanding on a focus group of the target
population. Five-weeks after receiving either vaccination reminder, medical records were
checked to determine vaccination status. Following the conclusion of the study, all guardians
were sent a questionnaire regarding quality of the vaccination clinic and accessibility.
Two hundred and fifty nine children were recruited to the study (intervention condition=124)
of which there were no significant differences in terms of demographics between conditions
at baseline. When medical records were checked at five weeks post-intervention, there was a
significant difference in vaccination uptake; 79% of intervention condition (n=98) and 67% of
control condition (n=90) children had been vaccinated (p=.026). This study again shows
strong evidence in support of the addition of the HBM as a means of improving already
utilised and widespread health promotion campaigns but again lacks detail on how the
postcard was developed and how it was theoretically derived.
The most recent study to use a written information intervention was conducted in the UK by
Wardle et al., (2003) who designed a psycho-educational intervention to modify negative
attitudes to flexible sigmoidoscopy (FS) to increase the rate of attendance at screening for
colorectal cancer. This randomised controlled trial, part of the multicentre FS Trial (Atkin et
al., 2002), aimed to evaluate the effectiveness of once-only FS in reducing bowel cancer
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mortality in those aged 55-64 years. Letters were sent to those eligible within the 400,000
adults registered with general practice surgeries involved in the study. Brief information
regarding FS was provided with a hypothetical question enquiring if the individual would
attend screening if offered. Responses were: yes definitely, yes probably, probably not and
definitely not. Individuals responding with ‘yes definitely’ or ‘yes probably’ were randomised
to receive either the mailed psycho-educational booklet two to three weeks prior to
receiving the usual screening invitation or the control group which involved receiving only
the usual screening invite. All participants were sent a questionnaire at the same time as the
booklets to assess attitudes and expectations of screening. The booklet had been screened
amongst a sample similar to the target population for acceptability of content and general
understanding. The booklet included information designed to address barriers to having the
test, possible coping strategies and similarly to Aiken et al., (1994), counteractive views.
Participants who had indicated that they would definitely or probably attend for screening
were selected across the trial sites and randomised (n=2966, 50% female, mean age=60.4
years). There was no significant difference between groups at baseline. Attendance rates for
screening using SF were significantly higher in the intervention group as 53.5% attended
screening compared with 49.9% of the control (p<.05). 53.7% participants (n=1593) returned
the questionnaire of which 66.7% had attended for screening. There were no significant
differences between conditions on questionnaire response. Participants receiving the
intervention reported significantly higher positive attitudes and less negative attitudes to
screening and less fear and fatalism attitudes (all ps<.001).
This study seems to show support for the use of the HBM in designing interventions. The
authors state that although the percentage increase in attendance is small, on a population
basis a 3.6% increase is still beneficial. The authors also state that as the participants included
only those who were definitely likely or probably likely to attend for FS screening, the results
may not be generalisable to the population as a whole. The inclusion of an effect size of the
intervention would have been most beneficial in this study. This is due to the large sample
size being likely to yield a significant effect due to sheer number of participants and not
necessarily as a result of the intervention.
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3.3.2.3 Complex interventions
The earliest study identified with a mixed method intervention was conducted by Bertakis
(1986) and aimed to test HBM constructs incorporated into an educational intervention in
order to improve parent/carer attitudes and adherence to antibiotic treatment for paediatric
patients with otitis media. The study recruited patients from a primary care centre in
California and consisted of mothers or responsible caregivers of paediatric patients
presenting with acute otitis media. On diagnosis of this condition and prescription of
antibiotics the caregivers were then randomly assigned to either the intervention or control
condition. One hundred and one caregivers were recruited and 59 (caregivers 95% female,
child 41% female) completed the follow up questionnaire. Questionnaires measuring
attitudes relating to the HBM constructs perceived severity, perceived susceptibility and
benefits, were administered by non-physician interviewers’ pre-and post-intervention to all
participants. Participants in the intervention group were given a scripted oral-presentation
and additional instructive verbal and written advice to take home about the severity of otitis
media and their child’s susceptibility to it and the benefits of antibiotic treatment. Control
condition participants were given verbal and written information about the importance of
safety belts and car seats for children. At the completion of treatment, all participants were
seen for the post-intervention interviewer to re-evaluate health beliefs and check remaining
antibiotic as a measure of adherence to medication.
Analysis of variance was used to determine the mean difference between responses to preand post-intervention questionnaire items. Caregivers in the intervention group reported
significant improvements to several areas of their health attitudes specifically regarding their
child’s susceptibility and severity of otitis media. Intervention group participants also
reported positive significant improvements in regards to the convenience of administering a
full-course of antibiotic medication, their ability to understand information from their
healthcare provider and in social pressure to seek medical care for their child. In terms of the
objective measure of adherence, there was no significant difference between amount of
antibiotic used as intervention participants took 91.8% and control group participants took
85.6%.
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The design of this study is robust in that it was a randomised controlled however the results
should be interpreted with caution given the 42% attrition rate. Authors admit that the high
adherence rates observed amongst both intervention and control group participants may
reflect the fact that those who attended for the post-intervention questionnaire and reexamination following treatment were more likely to be adherent compared to those who
dropped out. The length of time allowed for the follow-up period was not stated in the
paper. Also to note is that 80% of the total sample were part of a medical insurance program
which paid for the cost of the medication and the clinic visits. The sampling pool should be
considered in future as adherence to medication and follow up treatment could be
moderated by financial constraints. Overall this study provides evidence for the utility of a
HBM intervention to improve caregiver attitudes to health care although the high adherence
rates in both conditions did not allow a significant change in adherence to be detected.
The final study to be reviewed is by Carmel, Shani & Rosenberg (1996). This study aimed to
assess the effectiveness of an intervention based on addressing health beliefs at improving
adherence to sun-exposure protective behaviours and early detection of skin cancer in
persons aged 60 years and over in four kibbutzim (collective settlements) in Israel. The
intervention program was implemented in three stages. The first involved an information
pamphlet posted to all post boxes and central locations on the kibbutz. The pamphlet
included information on incidence and prevalence of skin disease and benefits of early
detection. The second stage consisted of skin cancer screening conducted by plastic surgeons
in each of the four kibbutzim and education on self-examination. The final stage was a
lecture on sun-exposure and protective behaviours again presented at each kibbutz. Selfcompleted questionnaires measuring sun-exposure protective behaviours, self-examination
and health beliefs referring to skin cancer were collected two weeks prior to the first phase
of the intervention and again at four-months after the completion of the intervention. Only
individuals who answered both sets of questionnaires were included in the study.
Of the 509 patients included, 8.4% (n=43) were 60 years or older (60% male). From baseline
to four month follow-up there were significant improvements reported in SEPB such as
reducing the number of hours spent in the sun, covering head and body (all ps<.05). There
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was no significant difference reported for increasing the amount of sunscreen used or
carrying out self-examination. In terms of health beliefs, participants reported significant
increases in their perception of severity of skin cancer, how they valued their health and the
control they had over their health.
Although this study shows some support for the use of HBM in the development of
adherence-improving interventions, it is difficult to draw conclusions as there was no control
condition to the study. It is unclear as to why the authors recruited inhabitants of the
kibbutzim aged 15 years and over if the study was primarily concerned with a more elderly
population (60 years and over). The study would have benefitted from spending more time
recruiting patients in the targeted age range in order to improve the sample size.
3.3.3 Discussion
There have been 15 studies claiming to use the HBM to inform interventions to improve
adherence, but this is the first systematic review to document their effectiveness. From the
studies which have been discussed in detail, important issues have arisen which should be
taken into account when designing future studies that involve this type of theoretical
intervention. The first relates to the design and description of the interventions themselves.
Many of the studies claim to use the HBM as the theory underpinning the intervention
although how the model is used is not clearly demonstrated (e.g. Farquharson et al., 2004;
D’Souza, 2002; Hawe et al., 1998). It is unusual for any of the studies to focus on all aspects
of the HBM (except Jones et al., 1991; Szilagyi et al., 1992; Hawe et al., 1998; Speer et al.,
2008), instead authors have selected several constructs (benefits and barriers – Parker et al.,
1985; Wardle et al., 2003) or tailored the intervention to the participant’s particular need
(Champion & Huster, 1995). One study (Rees, 1986) based the intervention on findings from
an earlier cross-sectional study (Rees, 1985) which is acceptable as long as a justification for
focussing on particular constructs is provided.
Specifically related to the studies using interventions led by a health-professional, five out of
nine were found to have an overall positive effect on adherence. Out of the three categories
of interventional design (health professional-led, written and mixed method intervention),
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this category reported the poorest improvement on adherence. One explanation for this
might be that the more complicated studies which involve a high degree of contact from
health professionals to all participants could often be interpreted as therapeutic or
interventional in themselves. For instance, the studies which involved a control group and a
lengthy baseline interview/questionnaire on the disease in question or particular adherent
behaviour, may alert the participant to the importance of that behaviour thus acting as an
intervention regardless of the condition to which the participant had been assigned. Such
resource-intensive interventions are likely to be costly which would limit their utility for
widespread health campaigns.
With regards to the more simple interventions using written materials, these proved to be
overall more effective in improving adherence. All of these four studies showed significant
improvements in outcomes as was the case for the two complex interventions. These results
support the use of HBM theoretically derived interventions and are likely to be far more costeffective compared to health-professional led interventions.
There are of course general points to bring to attention which have been identified in all
categories listed above. The absence of randomised controlled trials and the absence of
studies including a power calculation is a criticism that can be applied to many of the 15
studies described above. Another useful addition in the results section would have been the
inclusion of effect sizes to determine the effect of the intervention. Also, the reliance on selfreport measures as the primary outcome for dependent variables needs to be taken into
consideration. These were rarely corroborated with objective measures (Szilagyi et al., 1992),
more often participant adherence was measured via questionnaire or interview.
Interestingly, one of the studies concluded that “although patients reported the “feeling” of
improved adherence, no measurable difference or improvements was noted except in blood
pressure” (Parker et al., 1985, p.149). The study was deemed by the authors as ineffective in
changing adherence behaviours despite patient’s attitudes to the contrary. This raises an
interesting discussion surrounding the corroboration of subjective measures with objective
ones, whether it is always appropriate to compare and what conclusions can or should be
drawn.
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When discussing adherence, the behaviour or advice which one is trying to adhere to should
be observed closely. Specifically, interventions involving the HBM may prove to be more
successful in improving rates of attendance for appointment, vaccination or screening
procedures – for which it was originally intended – than taking medications. Eight of the
studies included in this systematic review tested adherence to advice regarding appointment,
vaccination or screening of which five reported successful outcomes. Only five studies
focused on adherence to medication or treatment, of which three saw improvements in
adherence. More studies looking at treatment/medication adherence using the HBM as a
theoretical framework for intervention should be conducted in order to determine whether
this model can be effective in sick role-behaviours rather than just prevention of disease.
Finally, when developing interventions the target audience must be carefully considered. In
some instances, as is the case for a number of the studies described above (e.g. Bertakis,
1986; Szilagyi et al., 1992; Hawe et al., 1998; Lim et al., 2004), the patient is not always the
individual who can or is carrying out the intended behaviour. The health beliefs relating to
disease state and treatment efficacy of caregivers or parents need to be understood.
Furthermore, these must be measured as part of the study to determine if the intervention
has brought about changes in these domains and whether these have led to improvements
or the intervention is successful via an additional pathway.
Despite the criticisms mentioned above, overall the studies seem to suggest that
interventions theoretically guided by the HBM lead to significant improvements in a number
of measures of adherence in various disease groups. When designing future studies,
randomisation, sample size, target audience, measurement of attitudes, resource
implications and format of intervention should be taken into consideration in order to
strengthen the evidence base.
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3.4

The Common Sense Model

The Common Sense Model (CSM) (Leventhal et al., 1984) is often used as a framework for
examining individuals’ beliefs about their illness (illness representations) and health
behaviours. Leventhal et al., (1984) suggest that patients will form both cognitive
representations – beliefs about their illness, and emotional representations – emotional
responses to their illness, and develop coping strategies according to these. Both internal
stimuli such as symptoms and external stimuli such as information about risk will contribute
to the beliefs that people form. The processing of this information is fed back on a
continuous loop allowing modification of the representations and the coping strategies
employed (see Figure 6).
Five cognitive dimensions of this process were originally identified by Leventhal et al., (1984).
These are: identity – the label used describe the condition and related symptoms;
consequences – the anticipated effects and outcome of the condition; timeline acute/chronic
– the length of time that the individual believes their condition will last; control/cure (both
personal and treatment) – the extent to which individuals believe they will recover from their
condition or control it through treatment; and cause – the individuals perception of what
lead to the onset of the condition. Three further cognitive dimensions were later added
which addressed emotional representations – emotional perceptions related to the illness;
cyclical timeline beliefs – perceptions related to fluctuation in symptoms and changeability of
the illness; and coherence – the extent to which an individual has a coherent understanding
of their condition (Moss-Morris et al., 2002).
It is thought that an understanding of the individual’s perceptions about these cognitive
dimensions may determine how and why they adhere to medical advice and treatment.
Although aware of individual examples, no systematic review has been conducted to identify
studies which have specifically used the CSM to develop interventions aimed at improving
adherence.
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Figure 6. The Common Sense Model (taken from Leventhal et al., 1984)
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3.4.1 Method
To identify studies, two search methods were used by the main author consisting of a
keyword search in Ovid including British Nursing Index (1985-April 2010), EMBASE (1980April 2010), OVID-MEDLINE (1950-April 2010), Psychinfo (1806-April 2010) and Psycharticles
(Full Text) (see Appendix 2 for list of keywords). A manual search of the reference lists of
eligible studies was also conducted. Studies were eligible if they were interventional in
design, the intervention was deemed to be aimed at improving adherence in any condition,
and the intervention or part of it, was based on or included constructs from the Common
Sense Model. Using the search criteria described above, 434 studies were identified as
possibilities for inclusion. The majority (78%) were excluded from screening of the study title.
Eighty nine abstracts were read and subsequently excluded. Five full text articles were
accessed of which four met the inclusion criteria (Figure 7). Any studies where eligibility was
unclear were discussed with the supervisory team and a consensus reached.
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Figure 7. PRISMA flow diagram for identification of Common Sense Model intervention
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3.4.2 Results
Four studies met the inclusion criteria (Table 4). The reason for the exclusion of the majority
of these studies was that they involved no intervention. Of the eligible studies, one study was
carried out in The Netherlands, two in the UK and one study in New Zealand. The studies
were published between 2003 and 2009. For ease of consistency with the previous review,
the studies have been divided into two categories; those where the intervention has been
delivered by a health professional (three studies) and those using a complex intervention
design (health professional-led plus additional intervention; one study).
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Table 4. Summary of Common Sense Model intervention studies improving adherence
Study

Participants

Design

Intervention

CSM components
addressed
Cause, personal
control, time-line,
consequences,
illness identity,
treatment control

Petrie et al.,
2002

MI patients <65
years

RCT

Intervention=3x30-40 minute sessions with a
psychologist discussing illness perceptions and
developing action plans to manage post MI
Control=usual care

Theunissen et
al., 2003

108 patients
with
hypertension

RCT

Intervention=GP consultation addressing ideas
about their disorder and a third condition involving
GP discussing patient’s action plans
Control=usual care

Cognitive illness
and emotional
illness
representations

Elliott et al.,
2008

492 patients
aged 75+ with
stroke,
cardiovascular
disease,
asthma,
diabetes or
rheumatoid
arthritis
39 adult ESRD
patients

RCT

Intervention= telephone call from a pharmacist
who followed a semi-structured interview
schedule based on the SRM
Control=usual care

Not specified

RCT

Intervention=leaflet to improve understanding of
effects of high phosphate as well as benefits of
medication in line with SRM constructs. A visual
demonstration of a phosphate binder binding with
a phosphate solution in an artificial stomach was
also provided
Control=usual care

Not specified

Karamanidou
et al., 2008

Outcome measures
Ill perception
Questionnaire, hospital
satisfaction, intentions
to attend rehabilitation
and adherence
measured as length of
time taken to return to
work

Post-intervention
follow up
12-weeks

Global health status,
Illness Perception
Questionnaire, Beliefs
about Medicine
Questionnaire and Stage
of Change Readiness and
Treatment Eagerness
Scale and Medication
Adherence Rating Scale
(MARS-5)
Self-reported nonadherence (missing >1
dose in 7 days)

1-month

Knowledge, necessity,
risk perception,
coherence, treatment
efficacy, Medication
Adherence Rating Scale
(MARS-5) and
phosphate levels

1-month and 4months

4-weeks

Key outcomes
Interventions participants felt
better prepared to manage on
discharge and had a faster rate of
return to work (p<.05).
Interventions participants reported
a lower rate of angina symptoms
(p<.05).
No difference between groups in
regards to cardiac rehabilitation
attendance
Both experimental conditions
generated modest changes in
illness representations and action
plans until 1-month follow up
(p<..05)
Self-reported adherence was not
affected by the intervention

At follow up, non-adherence was
lower in the intervention group
(9%) compared to the control
group (16%) (p=0.032)
Participants in the intervention
group also reported fewer
medicine-related problems (23%)
compared with controls (34%)
(p=0.021)
Significant effects were found at
both follow ups on a number of
treatment beliefs and
understanding (p<.05).
There was no effect on selfreported adherence
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3.4.3 Health professional-led interventions
The earliest of these studies is by Petrie, Cameron, Ellis, Buick and Weinman (2002) who
aimed to use a brief in-hospital intervention to change inaccurate or negative illness
perceptions and improve rates of return to work, long-term disability and cardiac
rehabilitation in first-time myocardial infarction (MI) patients. Patients aged 65 years or
under presenting to Auckland Hospital, New Zealand with their first MI were invited to
participate. Sixty five patients agreed and completed a baseline assessment consisting of the
Illness Perception Questionnaire (IPQ; Weinman, Petrie, Moss-Morris & Horne, 1996; see
methodology for full description, section 4.7.3.3) as the study was concerned only with the
belief components and not all aspects of the CSM. Participants were then randomised to
either the intervention or control condition. Shortly before discharge, patients were also
asked to complete a questionnaire on their satisfaction regarding treatment and information
provision. 12-weeks later, patients were contacted to complete a postal questionnaire
incorporating the IPQ, rates of return to work, and report symptoms of angina over the past
week. Data on attendance at a rehabilitation program was gathered from the program
records.
In addition to standard care, which involved in-patient visits from a cardiac rehabilitation
nurse and standard educational material, patients randomised to the intervention condition
received three 30-40 minute intervention sessions led by a psychologist. The sessions were
semi-structured and allowed flexibility to tailor the interventions to the participant’s belief
score on the IPQ baseline assessment. The first session focussed on the pathophysiology of
MI and beliefs about causes. The purpose was to get participants thinking of explanatory
factors other than stress (such as smoking, diet and exercise) to expand the causal model and
provide ways of managing the disease in the future. The second session used data from the
participant’s IPQ scores coupled with causes which they had identified to develop plans for
minimising future risk. The third session consisted of a review of the plans, discussions on
symptoms related to recovery and any concerns participants may have had regarding
medication and the management of their illness at home.
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Of the 65 participants who were initially recruited, 62 (95%) completed the assessment prior
to discharge and 56 (86%) responded to the 12-week follow-up postal questionnaire. There
was a significant baseline difference between relationship status and condition with more
people married or in a relationship in the intervention. As a result of this, relationship status
was included as a covariate in the analysis, but was found to have no significant affect on
outcomes so was dropped for the final analysis. Participants in the intervention condition
reported significant improvements in consequences, timeline, control/cure and symptom
distress compared to controls at discharge (ps<.05). At 12-week follow up, timeline and
control/cure remained significantly improved indicating that the intervention was successful
in bringing positive changes to patient beliefs’ who viewed their MI as more manageable and
positive. Controlling for clinical and demographic factors found to predict rate of return to
work, those in the intervention condition returned to work significantly faster than those in
the intervention (p<.05). Authors report that there were no differences in rehabilitation
attendance.
Although this study failed to show improvements in adherence to attending rehabilitation, it
does demonstrate that changing patient perceptions’ of their MI may lead to a faster return
to work. This study provides a detailed account of how the intervention uses the CSM as its
grounding. The authors describe the intervention as a “brief in-hospital intervention”
however the accuracy of this description is debatable because the study involved three
individual sessions, each lasting between 30-40 minutes, with a psychologist, an intervention
demanding considerable time and resources. It would have been interesting to know when
the interventions were delivered (i.e. over three consecutive days/weeks etc) and what
percentage of participants actually attended the rehabilitation program.
The second study by Theunissen, de Ridder, Bensing and Rutten (2003) aimed to determine if
a trainee GP consultation based on the CSM improved adherence to anti-hypertensive
medication amongst patients in The Netherlands. Patients with essential hypertension and
using anti-hypertensive medication were invited to participate and were randomly assigned
to one of three conditions; usual care (condition 0), consultation discussing illness
perceptions (condition 1) and consultation discussing action plans (condition 2). Patients
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completed questionnaires prior to the intervention, immediately after the intervention and
by post one month later. The questionnaires comprised of the Illness Perception
Questionnaire (Weinman et al., 1996) the Beliefs About Medicine Questionnaire (BMQ;
Horne, 1997), the Stage of Change Readiness and Treatment Eagerness Scale to assess action
intentions (SOCRATES; Miller & Tonigan, 1996), self-efficacy in managing hypertension,
Medication Adherence Report Scale (MARS-5) and the Lifestyle Adherence Reports Scale
(LARS-5; both Horne, Hankins & Jenkins, 2001).
The intervention for both experimental groups one and two followed a semi-structured
interview protocol of approximately 15 minutes, to ensure the trainee GPs covered the
relevant issues for each condition. Condition one protocol followed the cognitive and
emotional illness perceptions found within the CSM. This involved GP-trainees asking how
the patient thinks and feels about their illness, the advice they are given, the management of
their condition and relating this back to medical knowledge and existing evidence. Condition
two involved a pragmatic consultation whereby action plans regarding the management of
high blood pressure were proposed and agreed upon.
Multivariate analysis revealed that participants in the usual care condition (condition 0)
reported higher feelings of self-efficacy than participants in either intervention group. There
was a significant difference in perception of coherence between intervention groups one and
two immediately post-intervention with those in the illness perceptions condition one
(condition 1) reporting an increases sense of coherence regarding their condition (p<.05).
Those in condition 1 and condition 0 reported significantly fewer medication concerns
immediately post-intervention compared to participants in condition two (p<.05). This
finding was sustained over the one month follow up in condition one participants (p<.05).
There was no significant difference between either condition on measures of adherence. The
authors conclude that although discussing patients illness perceptions improve coherence
and reduce medication concerns, patients felt less confident in being able to take their
medication and manage their condition. There was no significant effect reported on
adherence.
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Although there was no change in self-reported adherence in this study, the authors state that
as adherence within this population was initially high, this may have created a ceiling effect.
The finding regarding intervention participants’ lack of self-efficacy in managing their
condition following the GP-led discussion is somewhat disturbing but mirrors the findings
from the clinical review that a better understanding or improved knowledge regarding ones
condition or treatment, does not always translate into increased motivation or ability to do
something about it (section 2). In future, the content of the information and the way it is
presented needs to be piloted with individuals from the intended population. This could
avoid the intervention causing increased anxiety regarding the condition or treatment which
in turn, could lead to a worsening of the behaviour.
The third study used a pharmacist-led intervention to improve adherence to new
medications in chronic conditions (Elliott, Barber, Clifford, Horne & Hartley, 2008). The
primary objective of this evaluation was to determine the cost-effectiveness of the
intervention but for the purpose of this review, only the results referring to adherence will be
discussed. Participants were recruited through a convenience sample of community
pharmacies across England. Individuals were eligible for the study if they were aged 75 years
or older and suffering from stroke, cardiovascular disease, asthma, diabetes or rheumatoid
arthritis. Upon presenting their prescription to the pharmacist, participants were invited to
participate and consent sought. Participants were randomly allocated to a condition and
given a sealed envelope with their treatment group enclosed.
Patients allocated to the intervention condition received a telephone call from one of two
community pharmacists two weeks after recruitment. The telephone intervention was semistructured and based on the CSM and had been used in a previous study (Barber, Parsons,
Clifford, Darracott & Horne, 2004). Pharmacists were trained in a patient-centred approach
to encourage discussion of the patient’s beliefs and thoughts about their illness and
medication. Pharmacists were instructed to listen and provide recommendations and advice
when needed. Four weeks following the telephone intervention, participants were
telephoned by a researcher to obtain a measure of adherence to the new medications and
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gather the participants’ experience of the intervention if received. Non-adherence was
defined as missing one or more dose in the last seven days.
Eligible patients were recruited and randomised (n=492, intervention = 255). Nineteen
percent of patients in the intervention and 12% of those in the control group were excluded
due to their doctor discontinuing their prescribed medications. The analysis included only the
participants who completed a questionnaire on resource use at two months after having
started the new treatment and showed that there was significantly higher adherence in the
intervention condition (11%, 10/87) than the control group (19%, 23/118) (p<.05). Authors
state that adherence at four weeks was assumed to remain unchanged at two months, when
the questionnaires referring to cost data were collected.
Although this study concludes that a brief intervention by a pharmacist can improve
adherence to newly prescribed medications amongst patients with chronic illness, there are
several methodological concerns, the first being no collection of baseline data. It would have
been beneficial to collect illness perceptions from the participants prior to randomisation and
at follow-up. This would determine whether these constructs changed as a result of the
intervention or whether it was the level of information provision which brought about the
improvements in self-reported adherence. Furthermore, it is unclear how many participants
were contacted by telephone in order to obtain four-week follow up data and confusing as to
why the authors use a much depleted figure of 205 (42% of original sample) to run the
adherence analysis on. Authors also make the assumption that 4-week adherence data
remains unchanged at 2-months which may not be accurate. A further item measuring selfreported adherence over the last week on this questionnaire could have easily been added
and provided more reliable results.
3.4.4 Complex interventions
The only study in this section of the review is by Karamanidou, Weinman & Horne (2008)
who wanted to evaluate a psycho-educational intervention based on the CSM in order to
improve knowledge and adherence to phosphate binding medication in patients with end
stage renal disease. Patients were recruited from three renal satellite units in England.
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Patients were eligible for the study if they had been on haemodialysis for at least six months
and prescribed phosphate-binding medication. Participants were randomised to the control
arm (usual care, n= 20) or the intervention arm (n=19) after consent, but prior to baseline
assessment. Assessments were conducted at baseline, immediately post-intervention (for
those receiving the intervention) and at one month and four months post-intervention for all
participants. Assessments included a knowledge measure on phosphate level management,
risk perception, self-reported adherence (MARS; Horne et al., 2002) and blood phosphate
levels as an indirect, objective measure of adherence. Assessment related to the CSM
constructs involved measures of treatment coherence, medication outcome efficacy
(treatment control) and general understanding.
The intervention consisted of two parts; a leaflet designed to improve patients’
understanding of phosphate binding medication and was developed from an earlier
qualitative study which had identified gaps in knowledge (Karamanidou et al., 2007), and a
demonstration of the mode of action of phosphate binding medication by using a plastic,
stomach shaped container to depict how their medication protects them from high
phosphate levels. This intervention was thought to address patients’ misperceptions and
misunderstandings of their condition and the medication in order to improve adherence.
Baseline analysis showed no significant differences between groups. At one month follow up,
all the participants in the intervention and 80% of the control group completed assessments.
At four month follow up, 84% of the intervention and 55% of the control group completed
questionnaires. In order to determine any immediate effect of the intervention, related
sample Wilcoxon tests were carried out. Improvements were demonstrated in knowledge,
medication necessity, treatment coherence, risk perception, general understanding and
medication outcome efficacy (all ps<.05). At one month follow up, analysis revealed that
those in the intervention condition reported improved general understanding which was
maintained at four month follow up. Knowledge, understanding problems of high phosphate
levels, and medication outcome efficacy were significantly higher in the intervention group at
four month follow up (all ps<.05). There was no significant group effect on self-reported
adherence at either time point.
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This study provides some interesting observations in particular, why significant
improvements in knowledge, understanding problems of high phosphate levels, and
medication outcome efficacy were only apparent at four months and not at one month
follow up. This is unexpected because successful interventions typically have an immediate
effect before tailing off at later follow up assessments. Another important finding is that
despite general understanding and knowledge regarding treatment and the condition
improving as a result of the intervention, this had no effect on reported adherence. This is in
line with findings from our clinical systematic review (section 2) which found that knowledge
regarding correct or appropriate treatment is not consistently associated with adherence.
3.4.5 Discussion
This review found only four studies which stated the use of the CSM as the basis for the
interventional component. These studies were all fairly recent (published from 2002
onwards) which may explain the improvements in study design (in that all four were
randomised controlled trials) compared to some of the early HBM studies (Parker et al.,
1985; Carmel et al., 1996). Again there was a mix of health professional led interventions
(three studies) and a complex intervention involving written information and a
demonstration from the research investigator (one study). From the three studies using a
health-professional led intervention, only one was found to significantly improve adherence
to medication in patients with chronic illness (Elliott et al., 2008). Although not strictly a
measure of adherence, Petrie et al., (2002) demonstrated faster return to work in
intervention participants which may suggest that although attendance at cardiac
rehabilitation did not improve, other recommendations for self-care post MI may have been
adhered to. The study which used a complex intervention reported no significant
improvement in self-reported adherence (Karamanidou et al., 2008).
Three of the studies included in this review reported observing changes to illness perceptions
(Petrie et al., 2002; Theunissen et al., 2003; Karamanidou et al., 2008) in the intervention
group. Two of these reported significant, positive changes to illness perceptions but the
study by Theunissen et al., (2003) showed that following a GP-led discussion about health
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beliefs, led participants to feel less efficacious in managing their treatment and condition.
This highlights the need to pilot the information and content of the intervention in order
ensure its suitability.
Although this review was interested in studies which used the CSM to form the basis of the
intervention, it should be mentioned that the majority (three studies with the exception of
Theunissen et al., 2003) focussed only on the illness perceptions component (the cognitive
representations of the health threat). Illness perceptions are a small but commonly assessed
component of the CSM. A focus on illness perceptions can enable the initial target for
behaviour change to be identified, allow the intervention content to be built on these
perceptions and provide a way to evaluate the effectiveness of the intervention (Petrie et al.,
2002). Illness perceptions are frequently focussed on as the operationalisation of coping
procedures and understanding of the self-regulatory processes are difficult to measure. In
some studies however, the dependent variable (adherence in the examples provided in this
review) is used as a measure of coping (Petrie et al., 2002). In an attempt to address a further
component of the CSM, the Illness Perception Questionnaire-Revised (IPQ-R, Moss-Morris et
al., 2002) was developed in order to measure the emotional representations of a health
threat, although no studies in this review featured the revised version of the questionnaire.
A further point for discussion relates to the lack of studies which use the CSM as the basis for
an intervention in comparison to the HBM. When the literature was initially searched, both
the HBM and CSM displayed a similar number of potentially eligible studies, 496 and 434
respectively, the majority of these were cross-sectional or did not involve an intervention.
One reason for this may be the fact that the HBM was developed almost 20 years before the
CSM. This seems to be an appropriate assumption as the CSM appears to mirror the
trajectory of the use of the HBM in adherence interventional studies. The HBM was
developed in 1966 and the first interventional study aimed at adherence was not published
until 16 years later (Larson et al., 1982). Similarly, the CSM was developed in 1984 and the
first study reported here was 18 years later (Petrie et al., 2002). Understandably the
development of interventions which are based on predictive studies take time to design and
implement which may explain the disparity between the two models.
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Another possible explanation for the differences in numbers of cross-sectional versus
interventional studies between the two models could also be related to the development
and subsequent testing of the IPQ (Weinman et al., 1996) and the revisions to this
questionnaire (IPQ-R; Moss-Morris et al., 2002; Brief IPQ; Broadbent, Petrie, Main &
Weinman, 2006). Many studies have looked at the appropriateness of the questionnaire
which assesses the cognitive and emotional representation of illness in a range of conditions
such as diabetes (Barnes, Moss-Morris & Kaufusi, 2004), chronic pain (Hobro, Weinman &
Hankins, 2004), myocardial infarction (Horne, James, Petrie, Weinman & Vincent, 2000),
haemophilia (Llewellyn, Miners, Lee, Harrington & Weinman, 2003) and rheumatoid arthritis
(Murphy et al., 1999) to name a few. In contrast, the HBM currently has no standardised or
validated questionnaire incorporating the constructs found within the model which may
explain the similar number of studies published despite the 18 year gap in developing each
model.
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4
4.1

Hypotheses and methodology for cross-sectional study

Social cognition models and health behaviour

To understand and contextualise health-related behaviours, a number of social cognition
models have been proposed which include, the Health Belief Model (HBM) (Rosenstock,
1966), the Protection Motivation Theory (Rogers, 1983), the Transtheoretical Model of
Change (Prochaska & Diclemente, 1983), the Common Sense Model (CSM) (Leventhal et al.,
1984), the Theory of Planned Behaviour (Ajzen, 1985) and Social Cognitive Theory (Bandura,
1986). These theoretically driven models enable our knowledge of the underlying processes
of health-related behaviour to be furthered and this knowledge to be examined across
contexts.
4.1.1 A focus on the Health Belief Model and the Common Sense Model
Although a number of theories of health behaviour exist, there are subtle differences
between them (Sutton, 2011). These theories can range from general theories of attitude
and behaviour, such as the Theory of Planned Behaviour (Azjen, 1985), to those which are
specifically applied to health-related behaviours such as the HBM. Within those theories
developed specifically to address health related behaviours, further differences exist. Two
models, which were both developed for application to health-related behaviours, and which
could be argued to be conceptually distinct are the HBM and CSM. These models differ in
that the HBM takes into account beliefs about the recommended behaviour as important
determinants of that behaviour. In contrast, the CSM focuses more on the individuals’ beliefs
about an illness rather than the associated behaviour (Sutton, 2011). Research has suggested
that theories which focus on behavioural beliefs are more likely to predict behaviour than
those which focus on illness beliefs (Hagger & Orbell, 2003) making comparison of these two
models particularly interesting.
Further justification for focussing on the HBM and CSM lies within the psychological
constructs featured within each respective model. As discussed by Henshaw & FreedmanDoan (2009), the HBM offers a full description of the barriers and benefits aspects of healthrelated decision making which is lacking in the CSM. Identifying the barriers which may
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inhibit individuals following recommended behaviours allows interventions to be developed
that target specific obstacles to positive behaviour change. The HBM has been criticised for
excluding the role of emotion in decision making (Sutton, 2001; Henshaw & Freedman-Doan,
2009) and for not providing a more complete conceptualisation of the perceived severity
construct. However, the CSM addresses both of these criticisms by including a measure of
emotional representations, and addressing perceptions relating to the chronicity, identity
and consequences of illness which have been argued to provide a fuller picture of severity
aspects (Henshaw & Freedman-Doan, 2009).
Strong support exists for the application of the HBM in predicting health behaviours relating
to mammography screening (Aiken, West, Woodward & Reno, 1994) and diabetes (Gillibrand
& Stevenson, 2006). However, criticisms remain unresolved (Ogden, 2003). One of these
relates to the HBM’s ability to predict long-term health behaviours as opposed to one-off
treatments (Henshaw & Freedman-Doan, 2009). The application of the HBM to a food
allergic population is particularly interesting, as it will enable the explanatory power of this
model to be explored for a condition which is both chronic and episodic, and which requires
adherence to long-term health behaviours.
The clinical manifestation of food allergy was seriously considered when identifying a
suitable comparative model. Of concern was the fact that food allergy is largely an
asymptomatic condition. However, the original derivation of the CSM was developed for use
in high blood pressure (Meyer et al., 1985) which similarly to food allergy (if avoidance is
maintained), is an asymptomatic condition. Researchers found that despite individuals
recognising their hypertension to be without symptoms, they continued to monitor and
define their illness based on symptoms. Meyer et al., (1985) reported that individuals made
decisions regarding treatment based on their erroneous symptomatic representations, a
finding which could be compared within the population under investigation here. For these
reasons the HBM and the CSM became the focus of this thesis.
Both the HBM and the CSM have been used to predict behaviour in a variety of clinical
contexts. The HBM has been used to predict preventive health behaviours such as: condom
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use (Abraham, Sheeran, Abrams & Spears, 1996), cervical smear testing (Bish, Sutton &
Golombok, 2000), mammography screening (Champion, 1990), and smoking cessation
(Kaufert, Rabkin, Syrotuik, Boyko & Shane, 1986), and to predict treatment behaviours such
as: medication taking (Peltzer, Onya, Seoka, Tladi & Malem, 2002), and attending treatment
programmes (DiFranceisco et al., 1998). Similarly the CSM has also been used to predict the
management of conditions such as asthma (Horne & Weinman, 2002), chronic fatigue
syndrome (Heijmans, 1998) and diabetes (Skinner et al., 2002).
As discussed previously (section 3), these two social cognition models have been used to
explain variation in health-related behaviours such as adherence to medication/treatment
regimens. These models have been found to be important in identifying cognitions which
explain intentional non-adherence, when the individual chooses not to follow
recommendations to treatment (Horne, Weinman & Hankins, 1999). Research suggests that
although the types of beliefs associated with adherence vary across contexts, specific
cognitive constructs present in some models are found to be proximal determinants of
adherence (Horne & Weinman, 1998). It was the aim of this study to identify which model,
and specifically which constructs within the respective models, were determinants of
adherence amongst adolescents and young adults with food allergy.
4.2

Hypotheses

4.2.1 Model specific hypotheses
Given the utility of Social Cognition Models (SCMs) in understanding adherence behaviours in
other conditions, such as asthma and diabetes, it was anticipated that HBM and the CSM
would explain a higher proportion of the variance in adherence to SCBs and carrying AIE in
comparison to the classical model for health education (that which relies on knowledge,
training and confidence). Specific hypotheses relating to each model were formulated based
on previous research findings.
For the Health Belief Model (HBM), a meta-analysis found that perceived susceptibility,
perceived benefits and perceived costs/barriers were better predictors of behaviour than
perceived severity (Harrison, Mullen & Green, 1992). It was therefore hypothesised that
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these three constructs would be found to explain a significant proportion of variance in
behaviour of the two outcomes measured.
For the Common Sense Model (CSM), evidence from a meta-analysis showed that personal
control and treatment control were related to active coping and cognitive reappraisal
suggesting that SCBs were likely to be performed if they are simple and effective to follow
(Hagger & Orbell, 2003). Therefore it was hypothesised that personal and treatment control
would emerge as significant explanatory factors for the outcome measures and explain the
highest proportion of variance in these behaviours.
4.2.2 Secondary a priori hypotheses
A recent review by DunnGalvin et al., (2006) highlighted the importance and need for
considering gender in food allergy research concerning risk perception and the processing of
health information. Previous research in adolescent asthma and diabetes shows that females
are more likely to incorporate their condition into their social and personal identities, inform
others of their condition and treat themselves in public (Williams, 2000). It was therefore
hypothesised that females will have a stronger illness identity, be more adherent and more
likely to have injected themselves with adrenaline in comparison to males. Research has also
shown that females have been found to comprehensively process information where males
use more selective processing. It was therefore expected that females would demonstrate
increased knowledge over male participants.
Based on Joffe’s (2002) work on gender and optimistic bias (the belief that one is less likely to
experience negative effect) it was hypothesised that males rather than females would have
greater optimism scores. This would in turn, lead males to have lower perception of risks in
various situations and to be less adherent to SCBs generally. Regardless of gender
differences, it was also expected that those who reported high levels of optimism would be
less adherent to SCBs as these individuals tend to overestimate the skills they possess to
avoid being affected by risk (Joffe, 2002). It was also anticipated that there would be a
significant difference in age and adherence with older adolescents (aged 16-21 years)
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adhering to outcome measures less than the younger adolescents (aged 13-15 years) due to
increased independence and the newly acquired responsibility to care for themselves.
4.3

Justification of population

The initial systematic review which focussed on health professionals’ and patients’
knowledge and skills in managing anaphylaxis (section 2), reported that of the 14 studies
assessing patient knowledge and skills, only two studies focussed solely on paediatric
patients’ abilities. The highest rates of anaphylaxis occur in those aged 0-19 years and
fatalities are also highest in adolescents and young adults (Pumphrey, 2000). Adherence is
also thought to be a particular problem amongst adolescents with levels varying from 10% to
89% depending on the nature of the condition and treatment (Taddeo, Egedy & Frappier,
2008). The wide range in rates could be explained by adolescents tending to adhere to
treatments which have more immediate and severe consequences if not followed, compared
to ones which are more intrusive to lifestyle (Taddeo et al., 2008). Although no studies
currently exist which directly assess adolescent behaviour in allergy, the reliance on familial
management of the allergy plus the adolescent’s failure to recall a severe reaction, possibly
due to the effective management provided by their family, may further explain why
recommended behaviours are not followed when healthcare becomes the individual’s
responsibility. With this in mind, adherence to self-care behaviours (SCBs) (such as avoiding
allergens and carrying the emergency medication auto-injectable epinephrine (AIE)) amongst
adolescents and young adults became the focus of this study.
4.4

Study design

This was a cross sectional study to explore which Social Cognition Model (SCM), the Health
Belief Model (HBM, Rosenstock, 1966) or the Common Sense Model (CSM, Leventhal, 1984),
has greater ability to explain adherence to self-care behaviours (SCBs) in young people with
food allergy. Data was collected by self-completion questionnaire.
4.5

Setting

This study was based in two paediatric allergy outpatients’ clinics. Participants were recruited
from the Royal Alexandra Children’s Hospital within Brighton & Sussex University Hospitals
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NHS Trust and the Evelina Children’s Hospital within Guy’s and St Thomas’ NHS Foundation
Trust.
4.6

Participants

4.6.1 Inclusion criteria
Participants aged between 13 and 19 years old 3 (inclusive) with a diagnosis of food allergy
and an epinephrine auto-injector for use in food allergy emergencies were included in the
study.
4.6.2 Exclusion criteria
Participants were excluded if they were unable to read or write. Patients who were nonEnglish speaking were excluded because the project had insufficient funds to translate the
participant documents.
4.6.3 Procedure
The procedure consisted of three phases:
4.6.3.1 Phase 1 – Developing the questionnaire
Questionnaires were developed to measure the explanatory variables of interest described in
full later (Appendix 3). Based on the literature, important demographic and clinical features,
as well as measures of the psychological constructs from each model were included.
4.6.3.2 Phase 2 – Piloting the questionnaire
As piloting was conducted prior to ethical approval, comprehensibility and completion time
was assessed in five young people rather than patients with a diagnosis of food allergy or
anaphylaxis. To ensure the text was comprehensible to the targeted age-range, four
adolescents (aged 12 years, 13 years, two aged 15 years) and a young adult, aged 20, years
were asked to read and complete the questionnaire. These individuals were asked to record
how long they took to complete the questionnaire and to highlight any part of the

3

Originally 13-21 years but adjusted due to lack of response from upper age
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questionnaire which was unclear or they could not understand (food allergy and anaphylaxis
specific terminologies e.g. epinephrine auto-injector, EpiPen®, were explained prior to
completion). Only one change was documented which was to define the anaphylaxis
management plan as a “written plan of what you do when you start to get anaphylaxis”
(question 17 in questionnaire, Appendix 3). Participants reported the questionnaire took
between 20 minutes and 35 minutes to complete. This information was used in the
application for ethical approval to allay potential concerns of questionnaire burden.
4.6.3.3 Phase 3 – Identification of eligible participants and recruitment
Identification of eligible participants involved searching the patient databases. Within each
hospital department, paediatric allergy appointment lists were checked retrospectively as far
back as the electronic records were available. Firstly dates of birth were checked to exclude
children too young for inclusion. Once patients within the targeted age range were identified,
electronic notes relating to these hospital ID numbers were searched to ensure the diagnosis
of food allergy had been confirmed by consultation and tests, and an auto-injectable
epinephrine (AIE) device had been prescribed. Once the definitive list of patients had been
collated, the consultant in charge confirmed each patient’s eligibility and signed an invitation
letter on hospital headed paper.
The electronic search records at the Evelina Children’s Hospital yielded 516 eligible patients,
who attended the allergy clinic between November 2006 and March 2010. The Royal
Alexandra Children’s Hospital had electronic patient notes from January 2008 onwards, and a
search to and including September 2010 yielded 58 eligible patients.
Recruitment was conducted by post. The invitation letter (Appendices 4 and 5), participant
information leaflet (Appendices 6, 7 and 8), consent and/or assent forms (Appendices 8, 9
and 10), the questionnaire (Appendix 3), future correspondence slip (Appendix 12) and
freepost envelope addressed to the research team were put in one envelope. For
participants aged 13 to 15 years, the invitation was addressed to the main carer (Appendix 4)
with a separate participant information leaflet (Appendices 6 and 7) and consent form
(Appendices 9 and 11) for the carer and participant respectively. Participants aged 16 and
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over were addressed directly. To improve response rate, one month following the initial mailout, a second pack was sent, reminding and encouraging participants to return the
questionnaire if they had not already done. Those participants who had expressed an interest
in receiving a summary of findings on the ‘future correspondence slip’, were sent a lay
summary at the end of the study.
4.7

Questionnaire

4.7.1 Demographic and clinical features
Participants were asked about their age in years, gender, ethnicity, highest educational
qualification, size of family, personal and familial history of food allergy and anaphylaxis,
trigger food(s) if known, use of AIE, membership to an allergy support group, possession of a
management plan for their food allergy and a diagnosis of co-existing asthma.
4.7.2 Outcome measures
4.7.2.1 Adherence to self-care behaviours (SCBs)
Adherence was initially intended to be measured using a single item, assessing how often
participants carried their AIE. This single item has been frequently used in previous
anaphylaxis-related research (Goldberg & Confino-Cohen, 2000; Sicherer et al., 2000; Kim et
al., 20005; Arkwright & Farragher, 2006; Sampson et al., 2006). In addition to this item an
assessment of avoidance behaviours was deemed necessary as these had been found to be
overlooked in previous studies (Section 2). Adherence was therefore measured by asking
participants to comment on three further statements which related to avoidance of the
allergen plus the item on carrying AIE at all times (Table 5). Likert scale responses ranged
from ‘always true’, ‘often true’, ‘sometimes true’, ‘rarely true’ and ‘never true’. The four
items which constituted the scale measuring SCBs are shown (Table 5).
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Table 5. Measuring adherence to self-care behaviours
Statement

Response

I try to avoid foods which I know I am allergic to

Likert – 5 items; Always true –
never true

When I eat in a restaurant I ask about the ingredients Likert – 5 items; Always true –
which have been used

never true

When I eat at a friend’s house I ask about ingredients Likert – 5 items; Always true –
which have been used

never true

I carry my auto-injector with me at all times

Likert – 5 items; Always true –
never true

The score for the scale measuring adherence to SCBs ranged from 5-20, where higher scores
indicated higher levels of adherence. When testing the models, the individual items within
the scale were dichotomised and used as binary variables. All participants who answered
‘always true’ were classed as adherent and all other responses were categorised as nonadherent. Using a free-text response format and if applicable, participants were asked to
state the reason why they do not carry their auto-injector.
In addition to avoidance behaviours and adherence to carrying AIE, the use of additional
medications for the management of an acute allergic reaction were measured (Table 6). Antihistamine tablet usage was included as individuals may feel more comfortable relying on
these for the treatment of their food allergy due to the ease of administration. As comorbidity between individuals with allergy and asthma is high, the carrying and use of a betaagonist inhaler was also recorded. As individuals with poorly controlled asthma tend to suffer
more serious anaphylactic reactions, this measure was deemed necessary to explore
variation in behaviour between asthmatics and non-asthmatics within this sample. The
inclusion of these additional medications was an attempt to capture those individuals who
are managing their food allergy/anaphylaxis but without strictly adhering to health
professionals’ advice to carry AIE at all times.
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Table 6. Additional self-care behaviours
Statement

Response

I use antihistamines for the treatment of my food allergy

Yes or No

If yes I carry antihistamines with me at all times

Likert – 5 items; Always true –
never true

I use an inhaler to help control symptoms of my food Yes or No
allergy
If yes I carry an inhaler with me at all times

Likert – 5 items; Always true –
never true

If you do not carry your auto-injector with you, why not? Free text response
4.7.2.2 Risk taking behaviours
Improvement can be achieved by increasing adherence to SCBs and by reducing situations in
which young people take risks. A study by Sampson et al., (2006) used a questionnaire
developed by a professional market research company on behalf of the Food Allergy &
Anaphylaxis Network (FAAN), to gain insight into risk-taking behaviours and coping strategies
of adolescents with food allergy. The final questionnaire incorporated 42 items including
demographic information, dietary decisions, medication adherence, management of food
allergy, social and emotional concerns.
Two sections from this questionnaire were used with the authors’ permission; these related
to the situations where adolescents were less likely to adhere to carrying their AIE (Table 7)
and adolescents’ perception of risks in different situations (Table 8). Below are the
statements which were provided. Participants were asked to tick a box which best described
how often they carry their AIE in each situation. Responses were measured on a 4-item Likert
scale ranging from “never”, “sometimes”, “usually” and “always”. There was a fifth column if
the response was not applicable to the respondent.
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Table 7. Adherence to carrying auto-injectable epinephrine in differing situations
Statement

Response

At school/college/university

Likert – 4 items; never – always

At a friend’s house

Likert – 4 items; never – always

At a relative’s house

Likert – 4 items; never – always

At a restaurant

Likert – 4 items; never – always

When travelling or going on holiday

Likert – 4 items; never – always

When spending time with friends

Likert – 4 items; never – always

When playing sports

Likert – 4 items; never – always

At a party

Likert – 4 items; never – always

At a school/college/university event

Likert – 4 items; never – always

On a date

Likert – 4 items; never – always

At a bar or dance club

Likert – 4 items; never – always

If I am carrying a small bag

Likert – 4 items; never – always

When it is not easy or convenient to carry it

Likert – 4 items; never – always

If I am wearing tight fitting clothes

Likert – 4 items; never – always

When I have not had a reaction for a while

Likert – 4 items; never – always

When I know I will be very careful

Likert – 4 items; never – always

In order to determine perceptions of risks amongst adolescents nine scenarios were
presented (Table 8). Participants were asked to what extent they considered each situation
to be a risk for triggering an allergic reaction. There were response boxes on a scale from 1
(no risk at all), to 10 (very high risk). The developers used mean scores for each situation in
order to provide descriptive statistics (Sampson et al., 2006). In order to use items as a scale
measuring general risk perception, scores were computed by adding responses. Thus
maximum score on this scale was 90 (range 9-90), where higher scores indicated greater risk
perception.
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Table 8. Risk perceptions in differing situations
Statement

Response

Eating a food that says it “may contain” the allergen on the label

1-10 scale

Touching the food to which you are allergic

1-10 scale

Smelling the food to which you are allergic

1-10 scale

Kissing someone who has just eaten the food to which you are allergic

1-10 scale

Eating at a restaurant

1-10 scale

Going to parties

1-10 scale

Being at school/college/university

1-10 scale

Being on an airplane or confined space where a food to which you are 1-10 scale
allergic is being served
Accepting someone’s word that the food they prepared is safe

1-10 scale

4.7.3 Independent variables (explanatory variables)
4.7.3.1 Knowledge about auto-injectable epinephrine (AIE) device
Knowledge about how and when to use AIE was assessed using measures identified in the
literature. As discussed in Chapter One, most studies were found to score knowledge and
skills by correct completion of each step. There are two AIE devices licensed for use in the
UK, the EpiPen® (Alk-Abello) and the AnaPen (Lincoln Medical) but in discussions with the
paediatricians and health professionals based at both hospitals in the study, the EpiPen® was
the device almost universally prescribed. Consequently only EpiPen® was featured in the
questionnaire and participants were asked to confirm which type of device they had to
ensure unfamiliarity with EpiPen® did not affect their score. The knowledge measure had
nine items; it was an elaborated version of the manufacturer instructions (Table 9). An
asterisk in the table denotes an additional item added to the manufacturer guidelines.
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Table 9. Items in knowledge scale
Knowledge item

Response format

What feelings and symptoms would prompt you to use your AIE*

Free text

What do you need to do before you can inject your auto-injector

Free text

Please place a tick in the box which shows you how your auto-injector 3 photo options
should be held
An auto-injector can be used through clothing

True or false

On the picture below, please use arrow(s) to show where the auto- Annotated picture
injector should be injected
Please draw an arrow to the part of the auto-injector which should be Annotated picture
held against the skin
How long should you hold your auto-injector in place for

Free text

What should you do after using your auto-injector

Free text

Auto-injectors have an expiry date*

True or false

* Denotes additional items to steps recommended by manufacturers
One point was awarded for the first question if participant’s stated symptoms such as throat
swelling, difficulty breathing and feeling faint. An item to measure when the AIE should be
used was included, although this was often omitted in previous studies (section 2).
Identifying the indications for use of AIE was deemed important as failure to recognise when
to administer the medication is a major barrier to use and therefore needed assessing. For
the second item, answers were scored correctly if responses suggested removal of the grey
safety cap or similar. The third item presents three photographs with a different autoinjector grip in each with a point awarded for the selection of the photograph where the
thumb is clear from either end of the auto-injector. The fourth question asks if auto-injectors
can be used through clothing and participants were awarded a point if they knew this to be
true. The fifth item shows an outline of a body requesting the participants to use arrow(s) to
show where the AIE should be injected and correct answers were awarded if either or both
anterolateral middle third of the thighs were pointed to. The sixth item is a photograph of an
EpiPen® and again instructs the participants to use an arrow to identify the part of the AIE
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which should be held against the skin. Answers were scored correctly if the arrow was
pointing at the end housing the concealed needle. The correct answer to question seven was
holding the auto-injector in place for 10 seconds after injection. For question eight, a correct
mark was awarded if participants described calling 999 or attending an accident and
emergency department – essential for the monitoring and treatment of worsening symptoms
or secondary reactions. The final question was another true or false statement relating to
whether AIE has an expiry date with a point awarded if participants knew this to be true. This
knowledge was felt to be important as a recent study showed that 32% of patients were
carrying expired medication (IMS Mediplus Database, 2008). The maximum score for the
knowledge scale ranged from 0-9 with a higher score indicating a higher level of knowledge.
4.7.3.2 Confidence in using AIE
In order to exclude lack of confidence as an explanation for patients not using their
medication, respondent’s confidence in their ability to use the AIE device was measured.
Only two previous studies have included any assessment of confidence (Diwakar et al., 2010;
Singh & Aszkenasy, 2003). Both of these assessed patient confidence using a single item;
Diwakar et al., (2010) had a three option Likert response ranging from (0) not confident, (1)
somewhat confident to (2) very confident and Singh and Aszkenasy (2003) offered a four
option which asked participants to score their confidence on a scale from low confidence (1)
to high confidence (4).
The medical literature was searched to identify existing suitable scales designed to measure
confidence. One which was considered to be relevant was the Confidence Scale (C-Scale)
originally proposed by O’Neill and developed by Grundy (1993) for use in the measurement
of any psychomotor skill. It was developed because many of the existing “confidence” scales
were actually measuring performance (Grundy, 1993). As a result of this O’Neill
(unpublished, cited in Grundy, 1993) constructed a brief five-item C-Scale originally intended
to measure confidence in changing wound dressing amongst baccalaureate nurses in
California, USA. The five items included in the C-Scale were:
•

I am certain that my performance is correct

•

I feel that I perform the task without hesitation
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•

My performance would convince the observer(s) that I am competent

•

I feel sure of myself as I perform the task

•

I feel satisfied with my performance

The responses for each item were on a Likert scale ranging from: not at all certain, certain
only for a few steps, fairly certain for a good number of steps, certain for almost all steps,
and absolutely certain for all steps. Reliability was found to be high (α=.94). Further testing
was completed amongst student nurses performing physical assessment skills and again
internal consistency was good (α=.91) (Grundy, 1993).
Grundy (1993) examined the test-retest reliability, the internal consistency and construct
validity of the C-Scale as measurement of confidence in 31 student nurses’ ability to perform
physical assessment. The test-retest reliability was examined at two time periods (1 hour and
9 days) and found to be acceptable at both (correlation of .89 and .84 respectively). Internal
consistency was tested using Cronbach’s alpha and was acceptable (α=.84 to .93 amongst
students, and α=.85 amongst staff nurses). The removal of items did not improve the alpha.
Construct validity was confirmed by comparing new students confidence in performing
physical assessment and experienced staff nurses. The investigators predicted that qualified
staff would score higher, and that the confidence levels of students in training would
improve throughout the semester in which they were practicing physical assessment weekly.
The C-Scale was amended for use in the population of interest in this study, food allergic
individuals with an AIE device. Participants were asked to place a tick in the boxes which best
described how sure they felt in their ability to use an auto-injector. The items which were
included and moderated from the C-Scale listed in Table 8. The responses options ranged
from ‘not sure at all’, ‘somewhat sure’, ‘fairly sure’, ‘sure’, and ‘absolutely sure’. The
maximum score for the confidence was 25 (range 5-25) with higher scores indicating greater
confidence in using AIE.
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Table 10. Items measuring confidence in using auto-injectable epinephrine
Statement

Response

I am sure I can use my auto-injector correctly

Likert – 5 items; Not at all sure
– absolutely sure

I am sure I can use my auto-injectors without Likert – 5 items; Not at all sure
hesitation

– absolutely sure

I feel sure that I can correctly use my auto-injector

Likert – 5 items; Not at all sure
– absolutely sure

I feel sure of myself when I practice/use my auto- Likert – 5 items; Not at all sure
injector

– absolutely sure

I feel satisfied with my ability to use my auto-injector

Likert – 5 items; Not at all sure
– absolutely sure

4.7.3.3 The Revised Illness Perception Questionnaire (IPQ-R)
The CSM (Leventhal et al., 1984) has been used extensively in explaining adherence
behaviours. It is often used as a framework for looking at individuals’ beliefs about their
illness (illness representations), and health behaviours (Petrie et al., 1996; Cooper, Lloyd,
Weinman & Jackson, 1999; Horne & Weinman, 2002). The model suggests that patients will
form both cognitive representations (beliefs about their illness) and emotional
representations (emotional responses to their illness) and develop coping strategies
according to these. Both internal stimuli, such as symptoms, and external stimuli, such as
information about risk, contribute to the beliefs that people form. The CSM describes how
this information is self-regulatory and fed back on a continuous loop, allowing modification
of the representations and the coping strategies used according to an appraisal of how
effective they have been.
The CSM describes five components of illness representation. These are:
•

Identity – the label used describe the condition and related symptoms

•

Consequences – the anticipated effects and outcome of the condition

•

Timeline (acute/chronic) – the length of time that the individual believes their
condition will last

123

•

Control/cure (both personal and treatment) – the extent to which individuals believe
they will recover from their condition or control it with treatment

•

Cause – the individual’s perception of what lead to the onset of the condition.

The Illness Perception Questionnaire (IPQ; Weinman et al., 1996) was developed to measure
the five original components described. The IPQ has been found to perform well,
demonstrating the structural relations between the five components in the CSM. However,
the measurement properties of these subscales required improvement and the design of the
‘revised’ Illness Perception Questionnaire (IPQ-R, Moss-Morris et al., 2002) followed. The
revised version, in addition to addressing the measurement properties, also assessed three
additional components:
•

Emotional representations – emotional perceptions related to the illness

•

Cyclical timeline beliefs – perceptions related to fluctuation in symptoms and
changeability of the illness

•

Coherence – the extent to which an individual has a coherent understanding of their
condition.

During the development of the IPQ-R, principal components analysis using varimax rotation
confirmed 38 items which represented the seven theoretically derived factors (illness identity
aside) labelled consequences, timeline acute/chronic, control/cure (both personal control
and treatment control), cause, emotional representation, timeline cyclical and coherence. All
subscales demonstrated good internal reliability with Cronbach’s α ranging from .79 to .89.
Test-retest reliability was assessed over a three week period and correlations were found to
be generally stable, ranging from .46 to .88 (Moss-Morris et al., 2002).
The IPQ-R has been adapted and used in a variety of different illness groups such as
haemophilia (Llewellyn et al., 2003), diabetes (Barnes et al., 2004), breast cancer (Rees, Fry,
Cull & Sutton, 2004), hypertension (Ross, Walker & MacLeod, 2004), chronic pain (MossMorris, Humphrey, Johnson & Petrie, 2007) and heart failure (Molloy et al., 2009). This
adaptability informed its use in this study of food allergy, however this is the first time the
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IPQ-R has been used in a large-scale study of adolescents. The one previous example of IPQ-R
use in young people was a small scale study of 15 participants aged 10 to 20 years with
juvenile idiopathic arthritis. Acceptable reliability was reported on seven of the subscales
with Cronbach’s α ranging between .63 to .88. Timeline cyclical was found to be
unacceptable with a Cronbach’s α= .34 and the sample size was insufficient to use the causal
items subscale (Barsdorf, Schiaffino, Imundo & Levy, 2009). The authors concluded that with
minor changes, the IPQ-R was easily understood and completed by children and adolescents.
In order to measure the component illness identity described above, 18 symptoms were
listed and participants were asked to indicate by circling ‘yes’ or ‘no’ if they had experienced
this symptom since being diagnosed with food allergy and if they thought the symptom was
related to their food allergy. As per instructions from the IPQ-R developers, the positive
responses in the column that indicated participants believed the symptom to be related to
their food allergy, were scored as one and summed.
The remaining components (consequences, timeline, control/cure, cause, emotional
representation and coherence) had a response option on a five point Likert scale of
1=strongly disagree, 2=disagree, 3=neither agree nor disagree, 4=agree and 5=strongly agree,
whereby higher scores indicated more strongly held beliefs. Timeline acute/chronic was
calculated by summing items 1 through to 5 and 18. Consequences were scored from items 6
through to 11, personal control sums items 12 to 17, treatment control sums items 19 to 23,
illness coherence the sum of items 24 to 28, timeline cyclical sums items 29 to 32 and lastly,
emotional representations sums items 33 to 38. Thirteen items were reversed scored (1, 4, 8,
15, 17, 18, 19, 23, 24, 25, 26, 27 and 36). High scores on the subscales identity, timeline
acute/chronic, and timeline cyclical indicated strongly held beliefs about symptoms
attributed to food allergy, chronicity, negative consequence and cyclical nature. High scores
on the subscales personal control, treatment control and coherence indicated positive beliefs
about controllability and understanding of the condition.
4.7.3.4 Development of the Health Belief Model questionnaire (HBMQ)
The HBM also focuses on a set of core constructs which are:
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•

Perceived severity – the belief about how serious the condition is and the related
consequences of the condition

•

Perceived susceptibility – the extent to which the individual feels at risk of being
exposed/suffering from the condition

•

Perceived benefits - the effectiveness and availability of taking a particular course of
action

•

Perceived barriers – the negative aspects related to following the course of action,

•

Cues to action – an internal example of this might be perception of a bodily state
which in the example of food allergy could be facial swelling, or an external cue to
action which may be a newspaper article about food allergy

Unlike the IPQ-R which is designed to measure cognitive beliefs related to the CSM, there is
no existing tool for measuring the components relating to the HBM. The five constructs (vide
supra) were therefore used to tailor items applicable to individuals with food allergy and
related behaviours. Items were derived from HBM constructs used in other conditions such
as breast cancer, where most experience of measuring HBM constructs lies (Champion,
1999). All responses were on a five point Likert scale (1=strongly disagree, 2=disagree,
3=neither agree nor disagree, 4=agree and 5=strongly agree) whereby higher scores
indicated more strongly held beliefs.
Perceived susceptibility was measured using three items modified from Champion’s (1999)
work on screening behaviours. These consisted of the statements: 1) it is likely that I will
have an anaphylactic reaction, 2) my chances of having an anaphylactic reaction in the next
few years are high, and 3) I feel I will have an anaphylactic reaction at some time in my life.
Perceived severity was measured also using three items, these being: 1) I believe that if I had
an anaphylactic reaction I could die, 2) anaphylaxis is a serious condition, and 3) anaphylaxis
has major consequences on my life.
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Perceived benefits were measured using seven items focusing on the benefits of avoiding
allergic triggers and adherence to medical advice. The degree to which patients felt
comforted by carrying their AIE was also included as a benefit.
Perceived barriers similarly were measured using 10-items based on barriers to AIE which
have been identified in qualitative studies (Sampson et al., 2006; Gallagher, Worth,
Cunningham-Burley & Sheikh, 2011). These studies found that a failure to carry the AIE
device and recognise anaphylaxis, in addition to being fearful and feeling different from
friends were barriers to using AIE.
Nine items were included for the measurement of cues to action; seven of which focussed on
external cues such as media attention to anaphylaxis and medical reminders and two
concentrated on internal cues relating to experiencing symptoms or anaphylaxis. As this scale
was not a standardised or validated tool, factor analysis was completed on the items in order
to determine if they were loading on to the constructs which constitute the HBM.
4.7.3.5 General optimism
Evidence suggests that individuals who possess an optimistic outlook in life are better able to
adapt to important life transitions (Aspinwall & Taylor, 1992). Dispositional optimism was
measured by the Revised Life Orientation Test (LOT-R; Scheier, Carver & Bridges, 1994). LOTR was designed as the original Life Orientation Test (LOT; Scheier & Carver, 1985) was
criticised for not explicitly focusing on expectations for the future. Internal consistency for
the revised measure is acceptable (Cronbach’s α=.78), with relatively stable test-retest
correlations from 4 months (.68) to 28 months (.79) (Scheier et al., 1994). LOT-R has 10
items, but four of these are filler statements. In this study, to minimise participant burden,
only the six active items were used. For this measure, higher scores indicated higher levels of
optimism (range 0-24). Table 11 lists the items used to measure optimism. All responses
were on a five point Likert scale (0=strongly disagree, 1=disagree, 2=neither agree nor
disagree, 3=agree and 4=strongly agree) whereby higher scores indicated higher levels of
optimism.
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Table 11. LOT-R items included in questionnaire
Statement

Response

In uncertain times I usually expect the best

Likert – 5 items; strongly disagree to
strongly agree

If something can go wrong for me it will

Likert – 5 items; strongly disagree to
strongly agree

I’m always optimistic about my future

Likert – 5 items; strongly disagree to
strongly agree

I hardly ever expect things to go my way

Likert – 5 items; strongly disagree to
strongly agree

Overall, I expect more good things to happen to Likert – 5 items; strongly disagree to
me than bad
4.8

strongly agree

Ethical approval
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St. Thomas’ NHS Foundation Trust (ref: RJ110/NO18).
4.9

Statistical analysis – general methodology

4.9.1 Proposed Sample Size / Power Calculations
An a priori power calculation demonstrated that 191 participants would be required to
explain a medium effect size (F2=.15) with an alpha=0.05 and power=0.90 based on a
maximum of 20 explanatory variables. A 40% response rate (due to the use of postal
questionnaires) was anticipated requiring a minimum of 478 participants to be identified.
4.9.2 Accuracy of data entry
To ensure the accuracy of data entry, 10% of the dataset was re-entered, and cross-checked
against the existing dataset. Ninety eight percent accuracy was agreed as acceptable prior to
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this exercise. An error rate of 0.24% in inputted data was observed confirming that the
existing dataset was acceptable for analysis.
4.9.3 Missing data
Data imputation was used for all scales, with the exception of knowledge. No method of data
imputation was felt to be appropriate to use for the knowledge scale as the assumption
would be made that missing items reflect no knowledge, which may not be the case. Instead
any item missing in this scale was removed from the final analysis. For scales where more
than half of the items were present, the mean of these items were calculated and
substituted for the missing items. Scales where less than half of the items were missing were
not included in the analysis.
4.9.4 Reverse coding
Some items in the IPQ-R and the LOT-R required reverse coding before scale scores could be
analysed. Questionnaires use reversed items to rule out processing biases. Reverse coding is
then necessary to ensure that high scores on an item consistently reflected high values or
strong agreement of the construct being measured. For instance, a high score for the
statement “I don’t understand my food allergy” would, without reverse coding, indicate
strong illness coherence which is the opposite of what this statement is measuring.
4.9.4.1 IPQ-R
The IPQ-R was scored as per authors’ instructions. Thirteen items required reverse coding
(Table 12).
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Table 12. IPQ-R reverse coded items
Item

Subscale

My food allergy will last a short time

Timeline (acute/chronic)

My food allergy will pass quickly

Timeline (acute/chronic)

My food allergy does not have much effect on my life

Consequences

Nothing I do will affect my food allergy

Personal control

My actions will have no affect on the outcome of my food Personal control
allergy
My food allergy will improve in time

Timeline (acute/chronic)

There is nothing that can be done to improve my food allergy

Treatment control

There is nothing which can help my condition

Treatment control

The symptoms of my condition are puzzling to me

Illness coherence

My food allergy is a mystery to me

Illness coherence

I don’t understand my food allergy

Illness coherence

My food allergy doesn’t make any sense to me

Illness coherence

My food allergy does not worry me

Emotional representation

4.9.4.2 LOT-R
Three of the six active items in the LOT-R required reverse coding (Table 13). The items were
originally scored 0-4 with high scores indicating greater optimism but the following items
were reverse coded whereby high scores indicated lower ratings of optimism.
Table 13. LOT-R reversed coded items
Item
If something can go wrong for me it will
I hardly ever expect things to go my way
I rarely count on good things happening to me
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4.9.5 Statistical methods
4.9.5.1 Responder bias
Differences in gender between respondents and non-respondents were assessed using chisquare analysis and age using Mann-Whitney test.
4.9.5.2 Psychometric testing
The primary outcome for this study was measured by a single item, the frequency with which
adolescents and young adults carry their emergency medication. In addition, a SCBs scale
was developed including allergen avoidance techniques. Reliability of the four items (section
4.7.2.1) was calculated using Cronbach’s α.
Reliability coefficients were not calculated for the knowledge scale as it was decided that
although the scale was measuring knowledge of using the AIE device, the individual items
within the scale may not necessarily relate highly to one another. For example, an individual
may have known to hold the device in place for 10 seconds but not the symptoms or
indications for use. For confidence in using the AIE device, the subscales relating to the IPQ-R
(Moss-Morris et al., 2002), and the LOT-R (Scheier et al., 1994), reliability was calculated
using Cronbach’s α.
Before using the HBMQ in the analysis, validation of the factor structure was conducted to
determine which of the items best represented each of the constructs within the HBM.
Principal Component Analysis (PCA) using Varimax with Kaiser Normalisation as the rotation
method was used on the 32 items relating to the HBMQ. Factors were determined based on
eigenvalues of 1 and factor loadings of .4 and above (Field, 2005). Items which appeared to
load onto more than one factor and across two different theoretical constructs were
investigated and if necessary, removed from the analysis.
As the IPQ-R questionnaire has been used extensively in a wide range of conditions and
populations, further structural validity was not deemed necessary. However, a further PCA
using Varimax with Kaiser Normalisation as the rotation method was conducted on the 18
causal items in the IPQ-R. The authors recommend that the cause scale should not be used
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unless the sample size exceeds N=85, in which case PCA should be carried out to identify
groups of causal beliefs (e.g. psychological attributions, lifestyle etc) which can then be used
as subscales (Moss-Morris et al., 2002). PCA was conducted in order to determine if causal
subscales existed and if they should be included as independent variables. Factors were
determined based on eigenvalues of 1 and factor loadings of .5 and above (Moss-Morris et
al., 2002).
4.9.5.3 Analysis
SPSS version 15.0 for Windows was used for statistical analysis. Examination of the
dependent variables (adherence to carrying AIE and SCBs) using Kolmogorov-Smirnov and
Shapiro-Wilk tests demonstrated the data were not normally distributed, even after
logarithmic transformation. Both dependent variables were dichotomised into binary
variables (adherent or non-adherent) to allow for multivariate analysis to be conducted.
Adherent participants were classified as those who responded “always true” to carrying AIE
and SCB items. Relationships between the independent variables; demographic and clinical
features, knowledge, confidence, optimism, IPQ-R constructs and HBM constructs and
adherence to Carrying AIE and SCBs, were carried out using point-biserial correlation. As the
dependent variables had been dichotomised, the ability of the two psychological models to
explain variance in adherence was tested using the forced entry method of logistic
regression. This method was chosen as it is reported to be the most appropriate for model
testing (Field, 2005). Reported adherence to carrying AIE and SCBs were entered as the
dependent variables with those constructs present in both the psychological models and
interesting demographic and clinical features added as independent variables. To test that
the parameters of the regression model had not been affected by multicollinearity, the
tolerance and VIF statistics were checked by linear regression analysis. Menard (1995)
suggested that a tolerance value of less than .1 indicates a serious collinearity issue as does a
VIF value greater than 10 (Myers, 1990).
4.9.5.3.1

Hypotheses testing

As the dependent variables were found to be non-normally distributed, non-parametric
analyses were used to test the hypotheses.
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4.9.5.3.2

Model specific hypotheses

Point-biserial correlation coefficients were carried out to determine if perceived
susceptibility, perceived benefits and perceived barriers were significantly correlated over
that of perceived severity to adherence to SCBs and carrying AIE within the HBM. Similarly,
point-biserial correlation coefficients were calculated to determine if personal control and
treatment control were more highly correlated with both outcome measures in comparison
to other constructs found within the CSM. Logistic regression was also used to determine
how much variance in behaviour was explained by each construct.
4.9.5.3.3

Secondary a priori hypotheses

A number of a prior hypotheses were developed based on previous research (section 4.2.2).
In order to test the hypotheses that females were more adherent to both SCBs and carrying
AIE device, chi-square analysis was used. Chi-square analysis was also used to determine if
females had treated themselves with epinephrine more frequently than males.
In order to determine if females held stronger illness identity, had greater knowledge in using
AIE and had greater risk perception than males, Mann Whitney U tests were conducted.
Mann Whitney U tests were also carried to test if males took greater risks in varying
scenarios and if they held greater optimism than females.
To determine if relationships existed between optimism and adherence to SCBs, and
optimism and confidence, point-biserial correlation coefficients were calculated. A
relationship between age and adherence to SCBs was also assessed using point-biserial
correlation coefficients.
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5
5.1

Results of cross-sectional study

Response rate

From 574 patients identified from hospital records, 188 patients completed and returned the
questionnaire. Of the packs distributed, 16 patients’ packs were returned as ineligible; eight
questionnaires were returned as the patient was unknown at the address, three had either
outgrown their food allergy, had a different allergy or reported having no allergy, and five
reported not having an EpiPen®. The adjusted response rate was 33.7% (188/558) of which
50% were male (n=94). Amongst those who did not participate in the study (n=369) 50%
were male (n=185) and there were no significant differences in gender between responders
and non-responders (χ²(1)=.001, p=.977). There was a statistically significant difference
between age of responders (mean=14.96 years, SD=1.66) and non-responders (mean=15.51
years, SD=1.68, U=29149.50, p<.001), indicating that responders on average were six months
younger than non-responders.
5.2

Demographics and clinical characteristics of sample

The demographic and clinical characteristics of the sample are presented in Table 14. The
majority of participants described themselves as White. The most common allergies reported
were nuts (tree nut, 79% and peanut, 73%), followed by egg (20%), fish (13%), shellfish (9%),
dairy (7%), wheat (3%) and soya (1%). Two or more allergens were reported by 59% of the
sample.
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Table 14. Demographic and clinical characteristics of participants (N=188)
Gender (% male)
Age (years)
Mean (SD)
Range (years)
Ethnicity (%)
White
Black
Mixed Race
Asian
Other
Diagnosis of asthma (% yes)
Age of food allergy diagnosis (years)
Mean (SD)
Range (years)
Last seen a doctor about food allergy (months)
Mean (SD)
Range (months)
Ever experienced anaphylaxis (% yes)
Number of anaphylactic reactions
Mean (SD)
Range
Personal use of AIE (% yes)
Number of times personally used AIE
Mean (SD)
Range
Has had an AIE used on them (% yes)
Number of times someone else has used AIE on participant
Mean (SD)
Range
Carries AIE at all times (% ‘always true’)
Carries anti-histamines at all times (% ‘always true’)
Member of an anaphylaxis support group (% yes)
Anaphylaxis management plan (% yes)

50
14.96 (1.66)
13-19
81.5
6.0
7.0
3.7
1.6
62.6
4.74 (4.50)
0-17
12.43 (9.87)
1-48
60.4
1.12 (1.68)
0-10+
3.7
.10 (.66)
0-8
17.5
.27 (.72)
0-5
41%
43%
31.0
55.9
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5.3

Health Belief Model Questionnaire (HBMQ)

5.3.1 Structural validity of the HBMQ
As the HBMQ was developed for use in this study, principal component analysis (PCA) was
carried out to test the structural validity of the questionnaire. PCA on the 32 items in the
HBMQ produced 10 components which accounted for 69% of the total variance. When
analysing the component matrix more closely, two components emerged which included
items from two constructs. The first included one item from the construct measuring
perceived benefit “If I actively avoid my known triggers I do not worry about my food allergy”
and two items from the construct perceived barriers “Carrying my auto-injector makes me
feel different to my friends” and “Having food allergy makes me feel different to my friends”
appeared to load on to the same component. It was decided to remove the item, “If I actively
avoid my known triggers I do not worry about my food allergy”, from the perceived benefits
subscale as it was thought that participants who were particularly conscientious may worry
about their food allergy regardless of if they avoid allergens, and so would not necessarily
classify allergen avoidance as a benefit.
Secondly, two items from the cues to action subscale (“In the last 12 months I have
experienced a severe allergic reaction which needed my auto-injector” and “In the last 12
months someone I know has had a severe allergic reaction which needed their autoinjector”), loaded together with two perceived barriers (“I am unsure what triggers to avoid”
and “I am unsure of how to use my auto-injector”). The remaining cues to action items all
loaded on to the same component so it was again decided to remove the two outlying cues
to action items from the analysis. Principal Component Analysis was re-run with these three
items (“If I actively avoid my known triggers I do not worry about my food allergy”, “In the
last 12 months I have experienced a severe allergic reaction which needed my auto-injector”
and “In the last 12 months someone I know has had a severe allergic reaction which needed
their auto-injector”) removed (Table 15).
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Table. 15 Principal Component Analysis for Health Belief Model Questionnaire items
Factor loadings
Item from HBMQ

1

2

3

4

5

6

7

8

9

10

I am more likely to carry my auto-injector after I hear a story about food allergy on the TV/radio

.75

.08

-.05

.16

.10

.03

.06

.01

.16

.09

I am more likely to carry my auto-injector after my friends or family remind me

.81

.10

.02

-.13

.13

.08

.11

.09

-.13

-.17

I am more likely to carry my auto-injector after my doctor reminds me

.87

-.04

-.08

-.11

.02

-.05

.07

.07

-.05

.04

I am more likely to carry my auto-injector after someone from my support group reminds me

.82

.07

.02

-.16

.04

-.01

-.02

.06

-.05

.08

I am more likely to carry my auto-injector after someone I know has had an anaphylactic reaction

.83

.05

-.03

.10

-.04

.04

.02

.03

.14

-.02

I am more likely to carry my auto-injector after I read a story about food allergy in a paper/magazine

.82

-.02

-.12

.20

.14

.08

.05

-.03

.12

.18

I am more likely to carry my auto-injector if I have suffered a reaction or felt symptoms

.66

-.002

.14

.08

-.24

.15

.09

-.14

-.19

-.01

I find it difficult to remember my auto-injector when I go out

.32

.62

.10

-.25

.12

-.15

.14

.11

-.05

-.22

I have nowhere to put my auto-injector when I go out

.10

.89

-.02

-.04

-.07

.09

.07

-.03

.06

.03

I find my auto-injector inconvenient to carry and use

-.04

.88

-.01

-.06

.09

.12

-.06

.02

-.05

-.01

It is likely I will have an anaphylactic reaction

-.07

-.05

.86

.13

.12

.03

-.001

.02

.10

.02

My chances of having an anaphylactic reaction in the next few years is high

-.001

.21

.67

.20

.08

.19

-.13

-.14

.12

.37

I feel that I will have an anaphylactic reaction at some time in my life

-.03

-.03

.81

.16

.06

-.03

-.02

.14

-.14

-.04

I believe that if I had an anaphylactic reaction I could die

-.07

-.01

.28

.75

.05

-.07

.08

.10

-.02

-.07

Anaphylaxis is a serious condition

.07

-.26

.05

.80

.11

-.003

-.16

-.001

-.13

.10

Anaphylaxis has major consequences on my life

.15

-.05

.25

.57

.37

.17

.09

-.01

-.06

.09

Carrying my auto-injector makes me feel different to my friends

.03

.06

.02

.14

.91

.04

.09

-.12

.03

.04

Having a food allergy makes me feel different to my friends

.11

.03

.07

.12

.81

.12

.07

.04

-.24

-.05

I find using my auto-injector painful

.03

.08

.17

-.13

-.01

.82

.004

.10

.09

-.08

I do not like the side effects of using my auto-injector

.06

.05

.05

.03

.18

.81

.01

.06

.01

-.14

My auto-injector costs too much

.11

.02

-.15

.14

.00

.58

.07

-.08

-.10

.26

I am unsure what triggers to avoid

.11

-.09

.05

-.09

.22

-.03

.72

-.10

.16

.21

I am unsure of how to use my auto-injector

.14

.15

-.12

.07

.003

.10

.76

.01

-.08

-.03

If I use my auto-injector an anaphylactic reaction will not be as bad

.07

.03

.06

.04

-.19

-.01

.14

.79

.09

-.13

I believe my auto-injector can treat my anaphylaxis

.03

.01

.02

.04

.10

.11

-.26

.78

.04

.14

If I carry my auto-injector I do not worry about my food allergy

.11

-.11

.01

-.31

-.30

.03

-.07

-..09

.61

-.18

Carrying my auto-injector is the best way of not having a reaction

-.02

.05

.02

-.001

-.03

.02

.07

.17

.85

.06

Avoiding the triggers which I am allergic to is the best way of not having a reaction

-.08

-.02

-.08

.16

-.001

.04

-.35

.09

.17

-.73

I feel comforted by having my auto-injector with me

.15

-.31

.14

.21

.01

-.07

-.18

.25

.18

.56
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The 29 items again produced 10 components which together accounted for 72% of the total
variance. The table shows that all items loaded onto one factor only. The factor loadings
show that component 1 was made up of the items relating to cues to action. Component 2
was from the perceived barriers scale relating to carrying the medication. Component 3 was
concerned with perceived susceptibility and component 4 related to perceived severity.
These two components remain unchanged from the original questionnaire. Component 5
addressed perceived barriers to feeling different from peers and component 6 measured
perceived barriers to using the auto-injector and cost. Component 7 details perceived
barriers regarding the uncertainty of managing food allergy. Component 8, 9 and 10 relate to
perceived benefits of treatment effectiveness and benefits of carrying medication.
As the factor loadings presented in Table 15 did not demonstrate any mixed constructs the
perceived barrier items in components 2, 5, 6 and 7 were combined to form one component
with the original 10 items used to measure perceived barriers in the questionnaire.
Components 8, 9 and 10 were also combined to form the component perceived benefits. The
means, standard deviation and Cronbach’s α for the HBMQ are presented (Table 16). The
reliability for the subscales was satisfactory except for the subscale perceived benefits. The
deletion of items from this subscale did not increase reliability and therefore interpretation
of findings using this subscale should be viewed with caution.
Table 16. Scale descriptives for HBMQ
Subscale

Scale score
No of items

Median

Mean

SD

α

HBMQ Perceived Susceptibility

3

9.00

9.64

2.60

.79

HBMQ Perceived Severity

3

12.00

11.39

2.55

.68

HBMQ Perceived Benefits

6

27.00

20.51

3.04

.41

HBMQ Perceived Barriers

10

21.00

26.69

5.33

.65

HBMQ Cues to Action

7

23.00

22.14

6.64

.91
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5.3.2 Relationships between health beliefs and dependent variables
Participants who perceived their food allergy to be more severe (r pb =.19) with more benefits
(r pb =.23) and fewer barriers to managing the condition effectively (r pb =-.26, all ps<.01) were
more likely to adhere to recommended self-care behaviours (SCBs). Perceived severity was
also found to be positively associated with carrying auto-injectable epinephrine (AIE) and
negatively associated with perceived barriers (r pb =.27 and r pb =-.25 respectively, all ps<.001)
(Table 17).
Table 17. Spearman’s correlations between HBMQ subscales and dependent measures
(n=165)
Scales

Adherence to

Perceived

Perceived

Perceived

Perceived

Cues to

carrying AIE

susceptibility

severity

barriers

benefits

action

.55**

-.01

.19**

-.26**

.23**

-.14

-

.14

.27***

-.25***

.12

-.15

-

-

.41***

.15*

.09

.05

-

-

-

.07

-.04

.04

-

-

-

-

-.13

.13

-

-

-

-

-

.08

Adherence to
SCBs
Adherence to
carrying AIE
Perceived
susceptibility
Perceived
severity
Perceived
barriers
Perceived
benefits

*p<.05, **p<.01, ***p<.001
5.3.3 Logistic regression for health beliefs and adherence to SCBs
Results from the logistic regression showed that the majority of cases (85.7%) were classified
as adherent to SCBs using the five constructs identified in the HBM. The Hosmer &
Lemeshow test was non-significant (χ²(8)=2.82, p=.95) indicating the model was a good fit of
the data. Perceived severity, perceived barriers and perceived benefits were all found to
offer significant explanation of adherence to SCBs such as avoiding allergens and asking
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about ingredients. For those participants perceiving severity of anaphylaxis to be high, the
odds of reporting full adherence to SCBs was 1.29 compared to those reporting low
perceived severity. For participants reporting greater benefits, the odds of reporting full
adherence to SCBs was 1.28 to those reporting fewer benefits. Conversely, greater perceived
barriers were associated with an odds ratio of .88 indicating reduced reported adherence to
SCBs (Table 18). All tolerance values were between .86 and .95 and all VIF values were
between 1.06 and 1.16. As the values were well within the two estimates, there was unlikely
to be the issue of collinearity between the explanatory variables.
Table 18. Logistic regression for health beliefs and adherence to SCBs
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Perceived susceptibility

-.18 (.11)

2.71

.84

.68

1.03

Perceived severity

.40 (.13)

9.02

**

1.49

1.15

1.93

Perceived barriers

-.13 (.05)

6.99

**

.88

.80

.97

Perceived benefits

.25 (.08)

9.11

**

1.28

1.09

1.50

Cues to action

-.05 (.03)

2.24

.95

.89

1.02

Constant

-5.30 (2.43)

4.78

Explanatory factors

*

.01

R²=.32 (Nagelkerke), .20 (Cox & Snell). Model χ²(5, 161)=35.00***
p<.05*, p<.01**, p<.001***
5.3.4 Logistic regression for health beliefs and adherence to carrying AIE
Using the Health Belief Model constructs with the measure of adherence to carrying AIE,
68.9% of the cases were correctly classified as adherent and the Hosmer & Lemeshow
showed the model to be a good fit (χ²(8)=5.39, p=.72) (Table 19). Perceived severity,
perceived barriers and perceived benefits were again found to significantly explain
adherence to carrying AIE. Cues to action were also found to significantly explain adherence
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to carrying AIE. For participants who perceived anaphylaxis to be more serious, the odds of
reporting full adherence to carrying AIE was 1.35. For participants who perceived there to be
greater benefits, the odds of reporting full adherence to carrying AIE was 1.13. Greater
perceived barriers and cues to action lead was associated with a reduction in adherence to
carrying AIE (odds of .90 and .94 respectively). Tolerance and VIF values showed no evidence
of multicollinearity between the predictor variables (ranges .85 to .94 and 1.06 to 1.17
respectively).
Table 19. Logistic regression for health beliefs and adherence to carrying AIE
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Perceived susceptibility

.03 (.08)

.18

1.03

.89

1.21

Perceived severity

.30 (.09)

12.08

***

1.35

1.14

1.60

Perceived barriers

-.10 (.04)

7.40

**

.90

.84

.97

Perceived benefits

.12 (.06)

3.86

*

1.13

1.00

1.27

Cues to action

-.06 (.03)

4.06

*

.94

.89

1.00

Constant

-2.56 (1.91)

1.79

Explanatory factors

.08

R²=.26 (Nagelkerke), .20 (Cox & Snell). Model χ²(5, 164)=36.68***
p<.05*, p<.01**, p<.001***
5.3.5 HBM specific hypotheses
It was hypothesised that perceived susceptibility, perceived benefits and perceived barriers
would explain a significantly greater proportion of the variance in adherence behaviours
(Section 4.2.1). The results for both outcome measures showed that perceived susceptibility,
the extent to which the individual feels they are likely to suffer a reaction, was not related to
adherence behaviours. The findings in relation to perceived benefits and perceived barriers
supported the hypotheses. Perceived severity was found to significantly explain the greatest
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proportion of variance for both measures of adherence behaviours which was not
hypothesised.
5.4

Internal reliability of remaining scales

Table 20 presents the internal consistency for all remaining scales measured in the original
questionnaire. All subscales were found to be satisfactory at the .6 threshold except for the
subscale treatment control which indicated that results from this subscale should be
interpreted with caution.
Table 20. Scale descriptives for remaining measures
Subscale

Scale score
No of
items

Median

M

SD

SCBs
Confidence
LOT-R

4
5
6

17.00
19.00
15.00

16.66
21.18
14.63

2.71
4.60
4.00

.65
.91
.80

IPQ – R Illness Identity
IPQ – R Timeline (Acute/chronic)
IPQ – R Consequences
IPQ – R Personal Control
IPQ – R Treatment Control
IPQ – R Illness Coherence
IPQ – R Timeline Cyclical
IPQ – R Emotional Representations
IPQ – R Causes

18
6
6
6
5
5
4
6
18

8.00
25.00
19.00
19.00
14.00
20.00
8.00
15.00
32.00

7.44
24.57
18.10
18.82
14.19
20.48
7.85
15.61
33.89

3.96
4.24
5.53
4.77
3.37
3.98
3.02
6.09
9.57

.83
.85
.85
.77
.52
.89
.77
.88
.86

5.5

Cronbach’s
α

Illness Perception Questionnaire Revised

5.5.1 Structural validity of the causal item subscale
A Principal Component Analysis was conducted on the 18 items causal items as
recommended by the questionnaire’s developers (Section 4.7.3.3). The factor loadings for
the individual items and their factors are presented in Table 21. Four factors emerged which
replicated previous findings (Moss-Morris et al., 2002) and accounted for 65% of the total
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variance. However, examination of the content of the factor loadings showed nonsensical
factors. Items which loaded onto factor one included those previously categorised
psychological attributes, risk factors and accidental causes (Moss-Morris et al., 2002). Factor
two also demonstrated mixed constructs with items relating to risk factors and immunity
loading together. Factor three loaded items relating to risk factors and chance and factor
four included immunity causes and risk factors. As a result of the incoherent factor loadings,
it was decided not to use the causal items for further analysis.
Table 21. Principal Component Analysis for IPQ-R causal items
Factor loadings
1
2
Smoking
Alcohol
Accident or injury
Emotional state
Getting older
Personality
Family problems or worries
Too much work
Mental attitude
Stress or worry
Diet or eating habits
A germ or virus
Pollution in the environment

.87
.87
.81
.79
.76
.73
.72
.68
.67
.55
.17
.22
.16

Own behaviour
Poor medical care in the past
Chance or bad luck
Altered immunity
Hereditary

.51
.32
.04
.08
-.02

3

4

.13
.12
.15
.37
.29
.14
.36
.25
.44
.47
.73
.72

-.18
-.19
-.09
.16
-.02
.27
.23
.21
.29
-.02
-.18
-.02

.22
.19
.08
-.08
.07
.06
-.14
-.15
-.23
-.17
.15
.05

.63
.54
.40
-.03
.11
.28

.08
.24
-.07
.81
.20
-.44

.21
-.22
.02
.14
.84
.50

5.5.2 Illness perceptions and dependent outcome variables
Participants who reported having a strong illness identity (r pb =.22), strong beliefs about the
consequences (r pb =.21) and strong emotional representations (r pb =.16) about their food
allergy reported high levels of adherence to SCBs. Strong beliefs about the consequences and
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emotional representations of food allergy were also found to be positively associated with
carrying AIE (r pb =.21 and r pb =.24 respectively, all ps<.05). Long timeline beliefs (r pb =.25,
p<.001) were found to be associated with carrying AIE however this was not the case for
adherence to SCBs. Adherence to SCBs was found to be negatively associated with cyclical
timeline beliefs (r pb =-.20, p<.01, Table 22).
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Table 22. Spearman’s correlations between IPQ subscales and adherence to SCBs and carrying AIE (n=117)
Scales

Adherence to

Identity

carrying AIE
Adherence to

Timeline (acute/

Consequence

chronic)

Personal

Treatment

Illness

Timeline

Emotional

control

control

coherence

(cyclical)

representation

.55***

.22*

.13

.21**

-.05

-.02

.11

-.20**

.16*

-

.12

.25***

.21**

-.08

.003

.10

-.02

.24***

IPQ-R Identity

-

-

-.07

.17

.12

.15

.01

.07

.10

IPQ-R Timeline

-

-

-

.34***

-.15*

-.26***

.15*

-.21**

.19*

-

-

-

-

.06

-.09

-.01

.08

.60***

-

-

-

-

-

.33***

.04

.16*

.02

-

-

-

-

-

-

03

.11

-.17*

-

-

-

-

-

-

-

-.27***

-.18*

-

-

-

-

-

-

-

-

.13

SCBs
Adherence to
carrying AIE

(acute/chronic)
IPQ-R
Consequence
IPQ-R Personal
control
IPQ-R Treatment
control
IPQ-R Illness
coherence
IPQ-R Timeline
(cyclical)

*p<.05, **p<.01, ***p<.001
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5.5.3 Logistic regression for illness perceptions and adherence to SCBs
Results from the logistic regression show that 83.5% of cases were correctly classified as
adherent to SCBs using the eight dimensions found in the illness perception questionnaire
(the questionnaire used to measure constructs within the CSM). The Hosmer & Lemeshow
goodness of fit test also showed no significant differences between the observed data and
the predicted values from the model (χ²(8)=7.63, p=.47). Only timeline cyclical beliefs were
found to significantly contribute to the variance explained (Table 23). For participants who
expressed strong cyclical timeline beliefs, the belief that their food allergy comes and goes in
cycles, the odds of reporting full adherence to SCBs was .81 indicating a reduction in
adherence. All tolerance values were between .54 and .92 and all VIF values were between
1.09 and 1.86 indicating no collinearity issues between the variables.
Table 23. Logistic regression for illness perceptions and adherence to SCBs
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Illness identity

.13 (.08)

2.41

1.14

.97

1.33

Timeline (acute/chronic)

-.12 (.08)

2.14

.89

.76

1.04

Consequence

.08 (.08)

1.01

1.09

.92

1.28

Personal control

.01 (.08)

.01

1.01

.86

1.17

Treatment control

.13 (.10)

1.60

1.14

.93

1.40

Illness coherence

-.03 (.07)

.30

.96

.85

1.10

Timeline (cyclical)

-.22 (.12)

3.51

.81

.64

1.01

Emotional representation

.11 (.06)

3.32

1.12

.99

1.26

Constant

-2.95 (3.26)

.82

.05

Explanatory factors

*

R²=.30 (Nagelkerke), .18 (Cox & Snell). Model χ²(8, 103)=20.01**
p<.05*, p<.01**
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5.5.4 Logistic regression for illness perceptions and carrying AIE
Logistic regression on the second outcome variable, carrying AIE showed that fewer cases
(66%) were correctly classified as adherent than the logistic regression for adherence to
SCBs, using the eight dimensions found in the illness perception questionnaire. The Hosmer
& Lemeshow goodness of fit was non-significant (χ²(8)=7.72, p=.46). Only emotional
representation was found to significantly contribute to the variance explained (Table 24). For
participants expressing stronger emotional representations of their food allergy, the odds of
reporting full adherence to carrying AIE was 1.10. Tests for multicollinearity showed that all
tolerance values (range .52 - .92) and VIF values (range 1.09 – 1.91) did not show evidence of
collinearity between independent variables.
Table 24. Logistic regression for illness perceptions and adherence to carrying AIE
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Illness identity

.06 (.06)

1.20

1.06

.95

1.19

Timeline (acute/chronic)

.02 (.06)

.08

1.02

.91

1.14

Consequence

.03 (.06)

.20

1.03

.91

1.14

Personal control

-.02 (.05)

.17

.98

.88

1.08

Treatment control

.12 (.07)

2.74

1.13

.98

1.30

Illness coherence

-.02 (.05)

.10

.98

.89

1.09

Timeline (cyclical)

-.05 (.08)

.40

.95

.82

1.11

Emotional representation

.09 (.05)

3.98

1.10

1.00

1.20

Constant

-3.84 (2.34)

2.70

Explanatory factors

*

R²=.17 (Nagelkerke), .12 (Cox & Snell). Model χ²(8, 106)=13.78ns
p<.05*, p<.01**, p<.001***

.02
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5.5.4.1 CSM specific hypotheses
It was hypothesised that personal control and treatment control would be significantly
associated with both outcome measures. This hypothesis was not supported and only cyclical
timeline beliefs and emotional representation were found to contribute significantly to the
explanation of variance in adherence to SCBs or carrying AIE respectively.
5.6

Testing the classical model of patient education

5.6.1 Relationship with dependent variables
To determine if the theoretical models were superior, the classical model for patient
education was compared using the same analysis as above to explain adolescent and young
adults’ adherence to SCBs. The measures often used in health education interventions are
knowledge, confidence and practice (in this case with a trainer epinephrine device).
Confidence was positively associated with adherence to SCBs (r pb =.23, p<.01) and carrying
the medication (r pb =.15, p<.05) suggesting the more confident the participant was in knowing
how to self-administer treatment, the more likely they were to report adhering to SCBs and
carrying medication. Confidence and training were found to be positively correlated (r pb =.30,
p<.001) meaning participants with higher confidence levels were more likely to have
practiced with an epinephrine training device (Table 25).
Table 25. Spearman’s correlations between knowledge, confidence and training in
adherence to SCBs and carrying AIE (n=129)
Adherence to

Knowledge

Confidence Use of training

carrying AIE

device

Adherence to SCBs

.55***

.02

.23**

.15

Adherence to carrying AIE

-

.02

.15*

.10

Knowledge

-

-

.15

.11

Confidence

-

-

-

.30***

*p<.05, **p<.01
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5.6.2 Logistic regression for classical health education measures and adherence to SCBs
The logistic regression for classical health education measures and adherence to SCBs
correctly classified 79.5% of the participants to be adherent. The Hosmer & Lemeshow test
statistic was non-significant (χ²(8)=7.98, p=.44) indicating the model did not differ
significantly from the observed data, however the model chi square was also non-significant
(χ²(3)=3.96, p=.27). This result indicates that knowledge, confidence and use of training
device were not found to significantly explain adherence to SCBs in adolescents with food
allergy (Table 26).
Table 26. Logistic regression for classical health education measures and adherence to SCBs
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Knowledge

.06 (.25)

.06

1.06

.65

1.74

Confidence

.01 (.06)

3.00

1.11

.99

1.24

Use of training device

.22 (.69)

.10

1.24

.32

4.78

Constant

-4.05 (2.19)

3.41

.02

Explanatory factors

R²=.05 (Nagelkerke), .03 (Cox & Snell). Model χ²(3, 127)=3.96ns
5.6.3 Logistic regression for classical health education measures and adherence to
carrying AIE
Logistic regression correctly classified 57.8% of the participants to be adherent to carrying
AIE. The Hosmer & Lemeshow test statistic was non-significant (χ²(8)=12.85, p=.12) again
indicating the model did not differ significantly from the observed data. The model chi square
was again, also non-significant (χ²(3)=3.29, p=.35) indicating knowledge, confidence and use
of training device were not found to significantly explain adherence to carrying AIE (Table
27).
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Table 27. Logistic regression for classical health education measures and adherence to
carrying AIE
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Knowledge

-.02 (.20)

.06

.98

.66

1.44

Confidence

.07 (.04)

3.00

1.08

.99

1.18

Use of training device

.07 (.51)

.10

1.07

.39

2.92

Constant

-1.55 (1.65)

.89

.21

Explanatory

R²=.03 (Nagelkerke), .03 (Cox & Snell). Model χ²(3, 130)=3.29ns
5.7

Comparing the models

5.7.1 Adherence to SCBs
Based on the findings reported, it is evident that the HBM is superior at explaining adherence
to SCBs in adolescents with food allergy (Table 18). This conclusion can be drawn from the
larger effect size reported in the HBM (R2=.32 Nagelkerke) compared to the CSM (R2=.30
Nagelkerke) and the classical model (R2=.05 Nagelkerke). Although the difference between
the two psychological models is modest, more of the constructs measured within the HBM
were found to contribute to the variance explained suggesting they may be more relevant to
adolescent food allergy behaviours.
5.7.2 Adherence to carrying AIE
Based on the results reported previously, the HBM outperforms the CSM in explaining
variance in adherence to carrying AIE (Tables 19). The HBM demonstrated a larger effect size
(R2=.26 Nagelkerke) compared to the CSM (R2=.17 Nagelkerke) and the classical model
(R2=.05 Nagelkerke) in explaining the single item measurement of adherence to carrying AIE.
Again, more constructs relating to the HBM were found to significantly explain variance in
this behaviour suggesting that the theoretical underpinnings of the HBM were more
appropriate to behaviours in this population.

150

5.8

Secondary a priori hypotheses testing

5.8.1 Gender differences
5.8.1.1

Adherence to SCBs

There was no significant difference between males and females adherence to SCBs. Thirteen
percent of males and 21% females reported being fully adherent to SCBs (χ²(1)=1.97, p=.11).
5.8.1.2 Adherence to carrying AIE
There was a significant difference in males and females adherence to carrying AIE with 53%
females and 29% males reporting carrying their AIE device at all times (χ²(1)=11.53, p<.001).
5.8.1.3 Use of AIE
A final χ² was conducted to test the hypothesis that females were more likely to have treated
themselves with AIE. The assumptions of the test were not met as fewer than five
participants had previously treated themselves with epinephrine within each gender
resulting in a loss of statistical power. Only 5.4% females and 2.1% males reported to
injecting themselves with epinephrine (χ²(1)=1.37 p=.24).
5.8.1.4 Illness identity
It was anticipated that females would report a stronger illness identity compared to their
male counterparts (Section 4.9.5.3.3). A Mann Whitney U test showed that females (M=7.07,
SD=4.08) and males (M=7.81, SD=3.84) did not differ in terms of their illness identity
(U=1711.00, p=.36).
5.8.1.5 Knowledge
Figure 8 presents the percentage of correct responses to each knowledge item incorporated
in the questionnaire. It is evident that the weakest areas for correct administration technique
are failure to hold the device correctly (56% correct) and seeking medical advice following
administration due to risk of biphasic nature of anaphylaxis (68% correct). Despite the mean
score being high (M=7.78, SD=.95), only 24.8% of participants were able to identify all steps
to correct administration.
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Steps for correct administration

Figure 8. Percentage of participants correctly responding to each knowledge item
Symptoms listed
Removes cap
Hold AIE with correct grip
Aware AIE can be used through clothing
Knowledge of injection site
Knowledge of needle end
Length of time of injection
Seek medical advice following injection
Aware of expiry date
0

20

40

60

80

100

% of participants

A Mann Whitney U test showed that females (M=7.74, SD=.95) and males (M=7.82, SD=.96)
did not differ in terms of their knowledge on how and when to use AIE (U=2239.00, p=.63).
The weakest areas for correct administration technique identified above remained the same
for male and female participants.
5.8.1.6 Risk perception
After the computation of responses to each potentially risky scenario (e.g. eating a food
which says it “may contain” the allergen, touching the food to which you are allergic, eating
at restaurants), a Mann Whitney U test confirmed that males (M=44.37, SD=17.02) had lower
perceptions of risk across the scenarios presented than females (M=52.75, SD=14.93,
U=2669.50, p=.001).
5.8.1.7 Risk taking
Section 5.8.1.2 has highlighted the fact males are less likely to adhere to carrying their AIE
device. To investigate this further, Mann Whitney U tests were conducted on the 16
scenarios in the questionnaire. Analysis revealed that in all situations (with the exception of
school, when travelling and when participants are carrying a small bag where there was no
gender difference), males were significantly less likely to carry AIE with them at all times (all
ps<.05). Males were most likely to take risks in not carrying medication when playing sports
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(52% never carry), at a bar or dance club (49% never carry) and whilst on a date (41% never
carry). Similarly, females were most likely to take risks in not carrying medication when
playing sports (33%), when it is inconvenient (21%) and when at a bar or dance club (20%).
5.8.1.8 Optimism
There was no significant relationship between optimism and adhering to SCBs (r pb =.12,
p=.13) or carrying AIE (r pb =-.01, p=.92). Optimism and confidence were also not significantly
correlated (r pb =.13, p=.09). A Mann Whitney U test did not support the hypothesis that males
(M=15.09, SD=4.22) had higher levels of optimism than females (M=14.16, SD=3.74,
U=3480.00, p=.10).
5.8.2 Confidence
Figure 9 presents the percentage of participants’ responses to each of the options on the
confidence scale. Although only 25% of participants could identify all steps to correct
administration, 40% felt ‘sure’ and 37% felt ‘absolutely sure’ of their ability to correctly use
and demonstrate AIE (M=18.63, SD=4.53).

% participants

Figure 9. Participants’ responses on the confidence scale
45
40
35
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5
0
Not sure at all

Somewhat sure

Fairly sure

Sure

Absolutely sure

Level of confidence
There was no significant difference between males (M=19.11, SD=4.84) and females
(M=18.15, SD=4.17) confidence in using AIE (U=3675.50, p=.08).
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5.8.3 Age and adherence
Table 28 demonstrates no significant correlation between age and adherence to either SCBs
(r pb =-.01, p=.90) or carrying AIE (r pb =-.08, p=.31).
5.9

Post hoc analysis

5.9.1 Relationships between demographics, clinical factors and adherence to outcome
measures
Significant correlations were found between adherence to SCBs and being a member of an
allergy support group (r pb =.25, p=.001), having an anaphylaxis management plan (r pb =.22,
p=.003) and confidence (r pb =.23, p=.002) (Table 28). Both of the supportive mechanisms
(being a member of a support group and having a management plan) were also found to
have a significant and positive relationship with adherence to carrying AIE (r pb =.18, p=.02,
and r pb =.25, p<.001 respectively). Gender and confidence was also positively correlated with
adherence to carrying AIE (r pb =.25, p=.001 and r pb =.15, p=.042 respectively). The correlation
supports the hypothesis that females were more likely to report adhering to carrying AIE.
From the correlations, it was evident that being a member of a support group, having an
anaphylaxis management plan and having more confidence were associated with higher
rates of adherence to both outcomes measured.
Being a member of a support group, having an anaphylaxis management plan, confidence
and gender were found to be positively correlated to the dependent measures. Logistic
regression analyses were therefore conducted to determine how much of the variance in
behaviour could be explained by these characteristics when added to the significant
components of each of the two psychological models. The combined models relate to the
inclusion of all significantly correlated independent measures for each outcome variable.
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Table 28. Spearman’s correlations between demographic and clinical features with adherence to SCBs and carrying AIE (n=129)
Adherence
to carrying
AIE

Age

Gender

Age of
diagnosis

Last seen
by a
doctor

Experienced
anaphylaxis

Previous
AIE use
on self

Previous AIE
use from
other

Support
group

Management plan

Has
asthma

Knowledge

Confidence

Optimism

Adherence to
SCBs

.55***

.01

.11

-.13

-.12

.07

.14

.08

.25***

.22**

.004

.02

.23**

.12

Adherence to
carrying AIE

-

-.08

.25***

-.03

-.05

.03

.01

.13

.18*

.25***

-.03

.02

.15*

-.01

Age

-

-

.03

.07

.06

.05

.11

.08

-.02

-.18**

-.02

-.20*

.09

-.08

Gender

-

-

-

.09

-.03

-.05

.09

.01

-.06

.07

.04

-.04

-.13

-.12

Age of diagnosis

-

-

-

-

.003

.01

-.02

-.18*

-.26***

-.07

-.15

-.16

-.13

-.09

Last seen by a
doctor
Experienced
anaphylaxis
Previous AIE use
on self
Previous AIE from
other
Member of a
support group

-

-

-

-

-

.02

-.19*

.003

-.17*

-.09

.06

-.004

-.25***

-.02

-

-

-

-

-

-

.09

.34***

.08

.01

.08

-.04

-.01

-.01

-

-

-

-

-

-

-

.13

-.07

-.05

-.08

-.13

.10

-.03

-

-

-

-

-

-

-

-

.01

-.02

-.09

.01

.04

-.07

-

-

-

-

-

-

-

-

-

.21**

.04

.15

.38***

.02

Anaphylaxis
management
plan
Has asthma

-

-

-

-

-

-

-

-

-

-

.07

.05

.21**

.03

-

-

-

-

-

-

-

-

-

-

-

-.01

.10

-.05

Knowledge

-

-

-

-

-

-

-

-

-

-

-

-

.15

-.01

Confidence

-

-

-

-

-

-

-

-

-

-

-

-

-

.13

p<.05, **p<.01, ***p<.001
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5.9.2

The combined model for significant HBM constructs and clinical features

5.9.2.1 The HBM combined model and adherence to SCBs
Perceived severity, barriers and benefits were all found to be significantly associated with
adherence to SCBs (section 5.3.3 and Table 21). To understand which components were
having the greatest influence on adherence, these constructs were added to the significant
clinical features found previously (membership to a support group, having a management
plan and confidence, Table 28). This combined model of HBM constructs and clinical features
correctly classified 86% of participants in terms of adherence. The non-significant Hosmer &
Lemeshow test provided further evidence for good model fit (χ²(8)=7.65, p=.47). The beta
values and odds ratios demonstrated that for those who perceived severity to be high and
reported more perceived benefits, the odds of adhering to SCBs was 1.29 and 1.26. For
participants reporting more perceived barriers, the odds of adhering to SCBs was .90
indicating a reduction in adherence to SCBs. Those with a management plan were almost
three times more likely to adhere to SCBs (χ2=(6, 168)=38.12, p<.001 (Table 29). Tolerance
(.76 to .97) and VIF scores (1.04 to 1.32) showed no evidence of collinearity.
Table 29. Logistic regression for HBM combined model and adherence to SCBs
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Perceived severity

.25 (.12)

4.67

*

1.29

1.02

1.62

Perceived barriers

-.12 (.05)

6.20

*

.89

.80

.97

Perceived benefits

.23 (.09)

7.36

**

1.26

1.07

1.49

Support group

.87 (.52)

2.77

2.39

.86

6.65

Anaphylaxis management plan

1.08 (.54)

3.96

2.95

1.02

8.55

Confidence

.06 (.07)

.69

1.06

.92

1.22

Constant

-8.62 (3.16)

Explanatory factors

2

7.44
2

*

**

.00

R =.34 (Nagelkerke), .20 (Cox & Snell). Model χ =(6, 168)=38.12***
p<.05*, p<.01**, p<.001***
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5.9.2.2 The HBM combined model and adherence to carrying AIE
The combined model for explaining adherence to carrying AIE involved the inclusion of
perceived severity and perceived barriers together with gender, having an anaphylaxis
management plan, membership to a support group and confidence in knowing how to
manage an emergency allergic reaction (Table 30). This combined model was able to
correctly classify 71% of participants as adherent or not. The Hosmer & Lemeshow test was
non-significant indicating good model fit (χ2(8)=2.36, p=.97). For participants who perceived
their food allergy to be more severe, an odds ratio of 1.30 was observed. For participants
who reported more perceived barriers, the odds ratio of adhering to carry AIE was .90 again
indicating a reduction in adherence. Gender was found to be significantly related to carrying
AIE supporting the finding that females are more adherent to carrying AIE than males
(section 5.8.1.2). Having an anaphylaxis management plan was associated with improved
adherence. For those with a management plan, the odds of reporting full adherence to
carrying AIE was 2.35 (χ2(6, 176)=45.03, p<.001). Tolerance (.73 to .93) and VIF scores (1.08
to 1.36) showed no evidence of collinearity between independent variables.
Table 30. Logistic regression for HBM combined model and adherence to carrying AIE
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Perceived severity

.26 (.08)

10.79

***

1.30

1.11

1.52

Perceived barriers

-.11 (.04)

8.73

**

.90

.83

.96

Gender

.92 (.37)

6.25

*

2.50

1.23

5.13

Support group

.29 (.40)

.50

1.33

.61

2.92

Anaphylaxis management plan

.86 (.37)

5.47

2.35

1.15

4.82

Confidence

.03 (.05)

.35

1.03

.94

1.13

Constant

-8.04 (1.83)

2.76

.05

Explanatory factors

2

2

*

R =.31 (Nagelkerke), .23 (Cox & Snell). Model χ (6, 176)=45.03***
p<.05*, p<.01**, p<.001***
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5.9.2.2.1

Gender differences within the HBM combined model

As gender was found to significantly contribute to the variance explained in adhering to
carrying AIE, the combined model was re-run separately for males and females to explore
whether explanatory variables differed between the genders.
5.9.2.2.1.1

Logistic regression for the HBM combined model and adherence to carrying

AIE in males
The combined model for males used the same variables described in the preceding section
with the exclusion of gender. This combined model was able to correctly classify 79% of male
participants as adherent or not. The Hosmer & Lemeshow test was non-significant indicating
good model fit (χ2(8)=8.54, p=.38). For participants who perceived their food allergy to be
more serious, the odds of reporting carrying AIE at all times was 1.43 (Table 31). Perceived
barriers were marginally significant (p<.06); for those reporting higher barriers the odds of
reporting full adherence to carrying AIE was .90 showing a reduction in adherence. Having an
anaphylaxis management plan also resulted in male participants being over three times as
likely to report carrying their medication (χ2(5, 90)=22.58, p<.001). Tolerance (.70 to .91) and
VIF scores (1.10 to 1.43) showed no evidence of collinearity between independent variables.
Table 31. Logistic regression for HBM-combined model and adherence to carrying AIE in
males
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Explanatory factors
Perceived severity

.36 (.13)

7.98

**

1.43

1.12

1.82

Perceived barriers

-.11 (.05)

3.77

m

.90

.81

1.00

Support group

-.09 (.58)

.03

.91

.30

2.82

Anaphylaxis management plan

1.18 (.56)

4.36

3.24

1.08

9.76

Confidence

.02 (.07)

.06

1.02

.88

1.12

Constant

-3.18 (2.58)

1.52

.04

*
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R2=.32 (Nagelkerke), .22 (Cox & Snell). Model χ2=(5, 90)=22.58***
p<.06m, p<.05*, p<.01**, p<.001***
5.9.2.2.1.2

Adherence to carrying AIE in females

The combined model for females used the same variables described above with the exclusion
of gender. This combined model was able to correctly classify 73% of female participants as
adherent or not. The Hosmer & Lemeshow test was non-significant indicating good model fit
(χ2(8)=5.44, p=.71). In the combined model for females, only the construct perceived barriers
was significantly contributing to the variance explained and the odds of .90 indicated a
reduction in carrying AIE if barriers were greater (χ2(5, 86)=14.51, p=.013) (Table 32).
Tolerance (.77 to .94) and VIF scores (1.07 to 1.30) showed no evidence of collinearity
between independent variables.
Table 32. Adherence to carrying AIE in females
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

1.22

.98

1.51

.89

.80

.99

Explanatory factors
Perceived severity

.20 (.11)

3.23

Perceived barriers

-.12 (.05)

4.66

Support group

.64 (.58)

1.22

1.90

.61

5.98

Anaphylaxis management plan

.65 (.49)

1.74

1.92

.73

5.06

Confidence

.03 (.07)

.18

1.03

.90

1.17

Constant

-.29 (2.20)

.02

.75

*

R2=.21 (Nagelkerke), .16 (Cox & Snell). Model χ2=(5, 86)=14.51*
p<.05*, p<.01**, p<.001***
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5.9.3 The combined model for significant CSM constructs and clinical features
5.9.3.1 Logistic regression for the CSM combined model and adherence to SCBs
Following the methodology described earlier (section 5.9.2), consequence, timeline cyclical
and emotional representation were all found to be significantly associated with adherence to
SCBs. To understand which components were having the greatest effect, these constructs
were added to the significant clinical features found previously (Table 28). For the case of
adherence to SCBs, these were membership to a support group, having an anaphylaxis
management plan and confidence. This combined model of CSM constructs and clinical
features correctly classified 87% of participants in terms of adherence. The non-significant
Hosmer & Lemeshow test provided further evidence for good model fit (χ²(8)=6.60, p=.58).
Although the model overall is significant (χ²(7)=23.30, p=.002), the odds ratios and beta
values indicated that none of the components were adding to the explanation of variance in
carrying AIE (Table 33). Tolerance (.56 to .98) and VIF scores (1.03 to 1.80) showed no
evidence of collinearity between independent variables.
Table 33. Logistic regression for CSM combined model and adherence to SCBs
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Explanatory factors
Identity

.15 (.08)

3.47

1.16

.99

1.37

Consequence

.05 (.08)

.47

1.05

.91

1.22

Timeline cyclical

-.18 (.10)

3.17

.83

.68

1.02

Emotional representation

.08 (.06)

1.97

1.08

.97

1.21

Confidence

.12 (.09)

2.03

1.13

.96

1.33

Support group

.52 (.64)

.67

1.68

.48

5.83

Anaphylaxis management plan

.75 (.62)

1.47

2.12

.63

7.17

Constant

-6.87 (2.48)

7.70

**

.001
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R2=.31 (Nagelkerke), .19 (Cox & Snell). Model χ2=(7, 112)=23.30**
p<.05*, p<.01**, p<.001***
5.9.3.2 Logistic regression for the CSM combined model and adherence to carrying AIE
The independent variables (timeline acute/chronic, consequence, emotional representation,
gender, confidence, being a member of a support group and having a management plan)
which had been found to significantly correlate with carrying AIE, were used for this analysis.
Using this model correctly classified 73% of participants on whether they adhered. The
Hosmer & Lemeshow test was non-significant which suggested the model fit the data well
(χ²(8)=6.68, p=.57). The odds ratios displayed in Table 34 indicate that for participants who
viewed their food allergy to be a chronic condition the odds of carrying AIE was 1.16. Based
on direction of gender results, females were almost three times more likely to carry their AIE
device. For participants reporting greater confidence in knowing how to administer AIE, the
odds of adhering to carrying AIE was 1.12 (χ2(7)=41.22, p<.001).
Table 34. Logistic regression for CSM combined models and adherence to carrying AIE
95% CI for OR
Wald

B (SE)

OR

Lower

Upper

1.16

1.05

1.28

Explanatory factors
Timeline acute/chronic

.15 (.05)

8.86

Consequence

-.001 (.05)

.001

1.00

.91

1.09

Emotional representation

.06 (.04)

2.27

1.06

.98

1.14

Gender

1.08 (.37)

8.47

**

2.95

1.42

6.12

Confidence

.11 (.05)

5.42

*

1.12

1.02

1.23

Support group

.25 (.42)

.37

1.29

.57

2.93

Anaphylaxis management plan

.72 (.37)

3.76

m

2.06

.99

4.26

Constant

-9.29 (1.92)

***

.000

2

2

23.45

**

R =.29 (Nagelkerke), .22 (Cox & Snell). Model χ =(7, 169)=41.22***
p=.06m, p<.05*, p<.01**, p<.001***
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5.9.3.2.1

Gender differences and the CSM combined model

As gender was found to significantly contribute to the variance explained in adherence to
carrying AIE, the CSM combined model was re-run separately for males and females to
determine if explanatory factors differed between the genders.
5.9.3.2.1.1

Adherence to carrying AIE in males

The combined model for males used the same variables described in the preceding section
but with the exclusion of gender. This combined model was able to correctly classify 79% of
male participants as adherent or not. The Hosmer & Lemeshow test was non-significant
indicating good model fit (χ2(8)=5.48, p=.71). For participants who had stronger emotional
representations regarding their food allergy, the odds of report carrying AIE at all times was
1.12 (Table 35; χ2(6)=20.27, p=.002). Tolerance (.54 to .90) and VIF scores (1.11 to 1.87)
showed no evidence of collinearity between independent variables.
Table 35. Logistic regression for CSM combined model and adherence to carrying AIE in
males
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Timeline acute/chronic

.14 (.08)

3.25

1.15

.99

1.34

Consequence

-.01 (.07)

.01

.99

.87

1.14

Emotional representation

.11 (.06)

4.03

1.12

1.00

1.25

Confidence

.09 (.07)

1.66

1.09

.95

1.25

Support group

.20 (.62)

.10

1.22

.36

4.09

Anaphylaxis management plan

.79 (.57)

1.93

2.20

.72

6.67

Constant

-8.29 (2.45)

Explanatory factors

2

11.48
2

*

***

R =.30 (Nagelkerke), .21 (Cox & Snell). Model χ =(6, 86)=20.27**
p<.05*, p<.01**, p<.001***

.000

162

5.9.3.2.1.2

Adherence to carrying AIE in females

The combined model for females used the same variables described above. This combined
model was able to correctly classify 69% of female participants as adherent or not. The
Hosmer & Lemeshow test was non-significant indicating good model fit (χ2(8)=4.01, p=.86).
For participants who viewed their food allergy to be chronic rather than short-term, the odds
of reporting full adherence to carrying AIE was 1.16 (Table 36; χ2(6)=15.30, p=.02). Tolerance
(.51 to .91) and VIF scores (1.10 to 1.97) showed no evidence of collinearity between
independent variables.
Table 36. Logistic regression for CSM combined model and adherence to carrying AIE in
females
95% CI for OR
B (SE)

Wald

OR

Lower

Upper

Timeline acute/chronic

.14 (.07)

4.54

1.16

1.01

1.32

Consequence

.03 (.07)

.18

1.03

.91

1.17

Emotional representation

-.01 (.06)

.05

.99

.88

1.12

Confidence

.12 (.07)

2.59

1.12

.98

1.29

Support group

.53 (.64)

.69

1.71

.48

6.02

Anaphylaxis management plan

.61 (.51)

1.43

1.84

.68

4.98

Constant

-6.46 (2.52)

Explanatory factors

2

6.56

*

**

.002

2

R =.23 (Nagelkerke), .17 (Cox & Snell). Model χ =(6, 83)=15.30*
p<.05*, p<.01**
5.10

Explanations for non-adherence

5.10.1 Free text explanation for non-adherence
As described previously (Section 4.7.2.1) a free text response option was provided for
participants to indicate reasons for not carrying AIE. Fifty one percent of participants did not
respond to this item, 30% stated just one reason for non-adherence and the remaining 19%
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provided more than one explanation. The responses to this item were split into unintentional
non-adherence (simply forgetting to take medication with them) which was attributed by
18% of participants, and intentional non-adherence attributed by 44% of participants.
Intentional non-adherence was divided into six broad themes. Of those who responded, the
most common theme reported was related to participant’s having a low perception of risk.
19% (n=18) of participants reported that the reason they did not carry their AIE at all times
was because they were not intending on eating (“because I know I won’t be eating”, “when I
think I am definitely not near food”), believing themselves to be “very careful”, and believing
the carriage of AIE to be unnecessary (“I am only severely allergic to brazil nuts which are
rare”, “I know I won’t need it”, “Because they have them [AIE] at school”).
Thirteen percent (n=12) of participants reported that practicalities of carrying AIE was a
problem. The reasons provided varied from size of the AIE (“because it’s too bulky”, “it’s too
big”) to having nothing to carry it in (“difficult to carry as a male”, “can’t fit in small bags”), to
the school having AIE available and one participant stated AIE was not allowed in all areas
(“e.g. exam halls”).
Six percent (n=6) of participants reported non-adherence to be as a result of having good
avoidance techniques/management so did not feel inclined to carry medication at all times
(“because if you ask about the ingredients then you don’t have a need for it”, “because I
think I can easily avoid the foods I am allergic to”).
Two percent (n=2) of participants believed that due to the nature/severity of their food
allergy carrying AIE was not beneficial (“I have never had an anaphylactic attack and it is
unlikely I ever will”, “I’ve never seen the reason as didn’t for 15 years and had no bad
reactions”, “symptoms do not require EpiPens® as more like vomiting and blind spots”).
Two percent (n=2) of participants reported that they “could not be bothered” to carry AIE.
Only one participant reported that their non-adherence was as a result of their lack of
knowledge (“I don’t know how to use it”).
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5.10.2 Additional medications
5.10.2.1

Antihistamine use

A measure of anti-histamine use was also collected in the questionnaire. 83% of participants
indicated that they used antihistamines for the management of their food allergy. Of these,
43% reported carrying antihistamines at all times. A correlation analysis revealed a strong
positive relationship between participants carrying their AIE and carrying their antihistamines
(r pb =.51, p<.001) indicating that young people were not replacing one medication in favour of
another but were adherent across a range of medications.
5.10.2.2

Inhaler use

A measure of use of inhaler for the treatment of food allergy was also collected due to the
frequent coexistence of asthma and food allergy. 29% of participants reported using inhalers
to help control symptoms of food allergy. Of these, 50% indicated that they carried their
asthma inhaler medication at all times. Another correlational analysis showed a strong
positive relationship between participants who carry their AIE and those who carry their
inhaler (r pb =.48, p<.001).
5.11

Possible causes

Although the causal items from the IPQ-R were not used in the statistical analysis as
subscales, the free text responses provided by participants for what they believed the most
common cause of their food allergy were examined. 91% of participants provided at least
one important cause. The participants listed the most common cause of food allergy as
hereditary or genetic factors (29%). 25% of participants attributed their food allergy to luck
or chance. 9% of participants believed their immune system to be responsible for their food
allergy.
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6
6.1

Discussion

Systematic reviews

6.1.1 Health professional and patients’ knowledge and skills in the use of epinephrine for
the treatment of anaphylaxis
This thesis began with the identification of evidence gaps in the current management of
anaphylaxis in order to target suitable areas for intervention (section 2). Results showed that
over the last decade, numerous studies have demonstrated deficiencies in both health
professionals and patients’ knowledge and skills in treating anaphylaxis, and that this a
worldwide problem. Amongst health professionals, between 2%-75% (mean=26%) were able
to demonstrate the correct knowledge and skills for the treatment of anaphylaxis. Although
the majority of health professionals were able to state epinephrine as the first-line treatment
for anaphylaxis, significantly fewer were able to detail specifics regarding correct route and
dose, or able to correctly demonstrate administration of AIE. One particularly weak step
identified was the failure to hold the needle in place for the manufacturer recommended
time of 10 seconds. Indicative of poor performance on both assessments were those
inexperienced in emergency medicine as a result of either the time since qualifying, or their
discipline, e.g. general practitioners.
Amongst patients, between 11%-88% (mean=41%) were able to demonstrate the correct
knowledge and skills for the treatment of anaphylaxis. Mirroring the finding from the health
professional section of the review, the most commonly reported mistake in administering AIE
was the failure to hold the device in place for the recommended time of 10 seconds. Having
allergy managed by a specialist and being a member of an allergy or anaphylaxis support
group were found to be positively associated with knowledge and skills in the management
of the condition. A further important area highlighted in this review was the wide variation in
adherence rates of carrying AIE with figures ranging from 30-78% of patients/carers. This
area is important to identify as the inaccessibility of AIE adds a further barrier to use.
The review also exposed the lack of studies aimed at developing interventions to try to
improve current management. Of the 27 studies included in the review, only one study had
created an intervention attempting to improve knowledge and reduce subsequent allergic
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reactions (Kapoor et al., 2004). Although successful in the population studied, the
intervention may be unsuitable for use in routine clinical care due to high resource and cost
implications. Furthermore, identifying the effective component of the intervention would be
difficult as it was not based on an empirically supported theory. Moreover, results
demonstrated in the cross-sectional study of this thesis suggests that a sole-focus on
improving knowledge in using the device, training and confidence may not be associated with
improvements in allergy self-care behaviours. The findings from this review directed the
study towards gaining an understanding of the psychological aspects associated with
management of allergy.
6.1.2

Health Belief Model interventions to improve adherence

The systematic reviews of both social cognition models focussed on interventional studies as
opposed to predictive or cross-sectional studies. The rationale behind this was to get an idea
of how theoretically based interventions can be developed and operationalised in practice. A
recent meta-analysis of the effectiveness of the HBM in predicting health behaviour has been
conducted (Carpenter, 2010), providing further justification for focussing on interventional
studies which use the HBM to improve adherence specifically. Results from the review
showed that although most studies claim to use the HBM as the theory underpinning the
intervention, how the model is used is often not clearly described. An interesting point is that
including the model in its totality is a rare occurrence with intervention developers tending
to focus on one or two constructs which may have been identified through previous work, as
a modifiable antecedent to the behaviour in question.
The systematic review identified 15 studies which were eligible for inclusion. Of the studies
consisting of health-professional led interventions, 56% (5/9) were found to bring about
improvements in adherence. For those interventions which were simple in design, consisting
of HBM-specifically worded written materials, 100% (4/4) showed positive effects on
adherence. As for the question discussed earlier surrounding the HBMs ability to predict
long-term health-behaviours (section 4.1.1), the review showed that the HBM performed
equally well in improving adherence for attendance at a one-off appointment (63% reported
improvements), and for adherence to medication-taking (60%), although there were fewer
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studies in the latter category (eight versus five published studies). These findings provide
encouraging results for the use of simple, low-cost interventions which may be suitable for
both long-term and short-term health behaviours.
6.1.3 Common Sense Model interventions to improve adherence
There were significantly fewer published studies eligible for inclusion in this review. One
possible reason provided earlier (section 3.4.5) regards the date the CSM was developed,
1984. The first interventional study relating to adherence for the HBM was published 16
years after the development of the model and the CSM followed a similar trajectory, with the
first study relating to adherence not published until 18 years after the development of the
model. The four studies which were eligible for inclusion in this review were all fairly recent
(published between 2002-2008) and were more robust in study design in comparison to the
early HBM studies. Two of the four studies reported significant improvements in outcomes;
one in adherence to medication, and the other in adherence to self-care behaviours
following myocardial infarction demonstrated by faster rate of return to work. All studies
featuring the CSM as basis for intervention included health-professional led components.
None of the four studies used simple written materials as the basis for the intervention which
may explain the lesser proportion of successful studies found here given the results of the
HBM review. More research using the CSM to inform simple, low-cost, written interventions
are required to provide evidence for this explanation, and demonstrate how this type of
intervention could be carried out.
6.2

Cross-sectional study

6.2.1 The models performance
6.2.1.1 The Health Belief Model
Based on a meta-analysis of the relationships between the HBM constructs and health
behaviour in adults (Harrison et al., 1992), it was hypothesised that perceived susceptibility,
perceived benefits and perceived barriers to food allergy would explain the greatest
proportion of variance in both outcome behaviours measured; adherence to self-care
behaviours (SCBs) and adherence to carrying auto-injectable epinephrine (AIE). However in
respect to the first outcome measure, the hypothesis was only partially supported as
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perceived benefits and perceived barriers, and not perceived susceptibility, were found to
significantly contribute to the explained variance in adherence to SCBs. Those who reported
greater perceived benefits, reported greater adherence to SCBs. Conversely, greater
perceived barriers were associated with a reduction in reported adherence to SCBs.
Perceived severity was found to explain a significant proportion of the variance in adherence
to SCBs which was not anticipated. Those who reported greater perceptions of the severity
of their food allergy reported greater adherence to SCBs.
The hypothesis in relation to the second outcome measure was again only partially
supported as perceived benefits and perceived barriers added to the variance explained in
adherence to carrying AIE. Again, those who reported greater perceived benefits, reported
greater adherence to carrying AIE and conversely, greater perceived barriers were associated
with a reduction in reported adherence to carrying AIE. Again, not hypothesised in this study,
perceived severity and cues to action were found to significantly contribute to the explained
variance of this second outcome measure. Those who reported stronger perceptions of
severity also reported higher rates of adherence to carrying AIE. A unique and counterintuitive finding relating to the second outcome measure was that participants who reported
experiencing greater cues to action (internal or external prompts to adopt the recommended
behaviour such as reminders from health professionals and family/friends or experiencing
symptoms) were less likely to carry their AIE device at all times.
The results relating to perceived severity and cues to action were not anticipated when
developing the hypothesis in this study, as these were not found to predict outcomes in the
existing literature reviewed. Since the hypotheses for this study were founded, a more robust
meta-analysis examining the effectiveness of the HBM variables in predicting behaviour has
been published by Carpenter (2010) which included 12 additional studies from the original
(Harrison et al., 1992). The latest meta-analysis reported that of the studies included,
perceived benefits and perceived barriers were consistently found to be the strongest
predictors of behaviour; a finding which the data reported in this study supports. In the
meta-analysis, perceived benefits and barriers appeared to predict behaviour more
effectively when the recommended behaviour involved the prevention of a negative health
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outcome rather than attempting to determine if patients were complying with a treatment
program (Carpenter, 2010). This finding is particularly interesting in relation to patients with
anaphylaxis as the prevention of a negative health outcome such as an anaphylactic reaction,
involves employing both active avoidance of the allergens and carrying, albeit not necessarily
using, medication. This could explain why these constructs consistently appear as significant
explanatory constructs and are therefore, particularly pertinent to this population.
Carpenter’s (2010) meta-analysis also reports that perceived severity was found to have
better predictive ability when the behaviour was related to adherence of prescription
medication rather than adherence to preventive health behaviours such as smoking
cessation, screening for disease or condom use. A possible explanation suggested is that
conditions where a prescription medication is required causes individuals to think more
seriously about their risks and of the consequences of not adhering to advice (Carpenter,
2010). This could explain why perceived severity was found to consistently explain variance
in adherence behaviours where 100% of participants in this study had a prescription of AIE,
as this was an eligibility requirement.
In this study, the finding pertaining to cues to action where greater cues resulted in a
reduction in carrying AIE, was unexpected and is counter-intuitive. There is little evidence of
the effects of cues to action on health-related behaviour which is why no study hypothesis
was developed based on this particular construct. Both meta-analyses of the relationships
between the HBM constructs and health behaviour discussed above (Harrison et al., 1992;
Carpenter, 2010) included studies only measuring the four other HBM constructs with the
justification that: “while the cue to action may be important, it is not examined in the current
review, as there are not enough studies that measured it” (Carpenter, p. 662, 2010).
The finding that greater cues were associated with a decreased likelihood of adhering to
medication is important for several reasons. Firstly, the direction of the result goes against
what is typically expected. This is particularly concerning as many large-scale health
promotion campaigns include prompts or reminder systems in the form of printed
newsletters, text messages, email or telephone calls (Webb, Joseph, Yardley & Michie, 2010)
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to encourage individuals to adopt positive behaviours such as smoking cessation (Patten et
al., 2006; Brendryen & Kraft, 2008), physical activity (Spittaels, de Bourdeaudhuij, Brug &
Vandelanotte, 2007; Carr et al., 2008), healthy eating (Fuller, Perri, Leermakers & Guyer,
1998), weight management (McConnon et al., 2007) and chronic disease self-management
(Lorig & Ritter, 2006). Without collecting a measure of how reminders or prompts influence
behaviour makes it impossible to determine if they are having a beneficial impact on
outcome. As prompts or reminders represent only part of these interventions, they could be
having a suppressive effect on the outcome and consequently, the interventions could
potentially be more successful without their inclusion.
Despite the propensity for health promotion campaigns to employ such mechanisms, a
recent systematic review to investigate the effectiveness of prompts on behaviour change
concluded that 11 out of 19 studies showed positive effects of periodic prompts on
enhancing behaviour (Fry & Neff, 2009). The frequency (weekly versus every 3 weeks) of
prompts were found to improve effectiveness in one study (Lombard, Lombard & Winett,
1995) and the level of tailored care provided by those initiating the prompts were found to
moderate the effectiveness of the interventions. Unfortunately, conclusions about the long
term sustainability of behaviour change could not be made due to the lack of follow up data
available in the studies included. The author’s also noted the high proportion of female
participants in the studies which may make the results less generalisable. They conclude that
evaluation of the effectiveness of prompts and reminders are difficult within multicomponent interventions as they cannot be explicitly examined (Fry & Neff, 2009). A
systematic review or meta-analysis investigating the use of prompts and reminders as the
main component of the intervention would be a useful addition to the evidence base.
In order to determine if prompts and reminders are beneficial (or indeed detrimental) in a
particular population, evidence to support their effectiveness should be examined first. From
data generated in this study, participants who experienced symptoms, who were reminded
of their food allergy and to carry their medication, reported less adherence to carrying AIE.
This may be as a result of young people perhaps being in denial of their food allergy, they
may deem any reminder as irritating or unnecessary or perhaps individuals felt inundated

171

and as a result, chose to ignore the reminders (Thaler & Sunstein, 2008). Based on the
literature on Self-Determination Theory these reminders could be detrimental as they inhibit
the basic need for autonomy (de Charms, 1968; Deci, 1975) and competence (Harter, 1978;
White, 1963) which have been argued to be essential for optimal functioning (Ryan & Deci,
2000).
An alternative explanation as to why being prompted or reminded to carry emergency
medication at all times has the opposite effect from that intended, could well relate to the
fact that the adolescent or young adult may feel a sense that the responsibility for their
health is being shared with either a family member, health professional, teacher/school or
close friend – in short, the person initiating the reminding.

This may encourage the

individual to adopt a dependent approach to management whereby they expect the person
initiating the reminder to be able to manage and avoid an emergency situation on their
behalf. This explanation has some support in the free-text responses made by participants as
to their reasons for non-adherence. One in 10 participants reported that they relied on their
school for their emergency medication and consequently, did not carry the device to and
from school, leaving themselves at risk during this period. Regardless of the reasoning as to
why cues to action were associated with a reduction in adherence to carrying AIE, the
previously neglected component of the HBM could provide valuable insight into the design of
effective and beneficial interventions. Behaviour change interventions derived from theory
can be useful, but it is essential to ascertain firstly if the components of the theory are
relevant to the behaviour and population under examination.
A possible reason as to why perceived susceptibility in this analysis did not appear to
correlate with outcomes or explain a significant amount of variance in behaviour could be
explained by the literature which combines the HBM with the subjective expected utility
theory (SEU) to enable more specific predictions to be made (Ronis & Harel, 1989). This
combined model calls for a refinement of the susceptibility and severity constructs whereby
a distinction needs to be made between i) susceptibility to a negative health outcome when
a preventive action is taken and, ii) susceptibility when the action is not taken (Ronis, 1992).
A conditional measure of a health threat requires responders to indicate their susceptibility
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to a negative health outcome if a specific preventive action is taken (Van der Velde et al.,
1996). In this study where participants were asked, “My chances of having an anaphylactic
reaction in the next few years are high”, is an example of an unconditional measure of health
threat. The conditional equivalent would have been “My chances of having an anaphylactic
reaction in the next few years are high if I avoid allergens and carry my auto-injector”. In
retrospect, it would have been interesting to incorporate both conditional and unconditional
measures into the current HBM questionnaire to determine if participant responses differ.
Previous research has shown that conditional measures of susceptibility and benefits are
more able to accurately predict behaviour (Ronis, 1992). In the present study, only perceived
benefits and perceived barriers were conditional on following an action (e.g. avoiding
allergens or carrying AIE), which may further add to the explanation as to why both were
consistently found to be explanatory components within the HBM. Perceived severity, was an
unconditional measure given that it was beliefs about the illness itself (food
allergy/anaphylaxis), and not the preventive action (avoiding allergens and carrying AIE),
which were of interest. However, using a conditional measure of perceived susceptibility may
well have demonstrated different results and could explain the null effect of this construct on
behaviour. Future research is needed to develop a validated tool for measuring HBM
constructs with the inclusion of conditional and unconditional measures of perceived
susceptibility, to determine if these are representing the same construct or different aspects
of the same domain.
6.2.1.2

The Common Sense Model

For the cognitive components of the CSM, only timeline cyclical beliefs were found to
significantly contribute to the variance in adherence to SCBs. Participants who reported
stronger timeline cyclical beliefs (those who perceived their food allergy to be unpredictable,
unstable and more episodic in nature) reported reduced adherence to SCBs. This result did
not lend support to the hypothesis that personal control and treatment control would
provide the greatest explanation for variance in adherence to SCBs. One possible explanation
for the finding regarding timeline cyclical beliefs is that many of the participants
(approximately 40%) had never experienced, or possibly did not recall, an anaphylactic
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reaction and for those who had, it was a rare event with only one or two reactions in their
lifetime. This infrequency in reaction may serve as reinforcement to the young individual that
their food allergy is unstable and unpredictable given that symptoms are not a regular
occurrence or commonplace. This may lead participants to feel that continual avoidance of
allergens is unnecessary given the rarity of reactions, when the very opposite could be
argued.
An alternative explanation as to why perceiving food allergy to be unstable is related to
reduced adherence could be explained by how participants identify their illness. Meyer,
Leventhal and Gutman (1985) discovered that although individuals with hypertension knew
their illness to be asymptomatic, they continued to define and monitor their illness based on
their expected symptoms, such as headache, dizziness and nervousness. Newly diagnosed
hypertensive patients who monitored their illness on the experience of symptoms had
poorer retention in treatment programmes. Qualitative interviews of these participants
revealed that those who no longer experienced symptoms viewed their hypertension as
cured, whereas those who continued to experience symptoms perceived their treatment to
be ineffective (Meyer et al., 1985).
Similarly to hypertension, food allergy is asymptomatic and predominantly “hidden” (unless
the allergen is consumed), so not experiencing a reaction for some time may give the
individual a potentially misleading impression that they are no longer affected, causing
adherence to SCBs to diminish (however, a measure of time since last reaction was not
collected and would have been useful to lend support to this theory). As food allergy is
generally chronic and episodic (in the instance when SCBs are not adhered to) this means
that relying on symptoms could lead to a false sense of security and consequently, an
increased risk of reaction following exposure to the offending allergen. Future research is
required which applies the CSM to individuals with chronic cyclical conditions, such as hay
fever or migraine, who may rely on symptoms to define the presence or absence of illness, to
determine if there are differences in illness representations and how these affect healthrelated behaviours.
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When applying the CSM to adherence to carrying AIE, only emotional representation was
found to explain significant amounts of variance in the behaviour. Participants who held
strong emotional representations of their food allergy (for example, those who reported
feeling more anxious, depressed and worried), reported increased adherence to carrying
their AIE device. This result supports the later addition of a measure of emotional
representations of illness within the Revised Illness Perception Questionnaire (IPQ-R) and
how these can be as important, if not more so, than objective representations measured by
the more cognitive dimensions found in the model.
One possible explanation as to why the treatment control construct did not contribute to the
explanation of variance in adherence to SCBs or carrying AIE as hypothesised, could relate to
the unsubstantiated use of epinephrine as a treatment model for anaphylaxis. Despite
epinephrine being recommended as the first-line treatment for anaphylaxis when
administered correctly (Alrasbi & Sheikh, 2007), a systematic review found no existing
randomised controlled trials comparing epinephrine with an intervention, placebo or
adrenergic agonists (Sheikh, Shehata, Brown & Simons, 2009). The gold standard of a
prospective, randomised, double-blind, placebo-controlled trial is not possible for the
treatment of anaphylaxis, as immediate treatment is deemed critical for survival (Simons,
2004). Therefore, clinical pharmacology, epidemiology and anecdotal experience have
shaped the way for its use.
Although randomised controlled trials of epinephrine are not deemed appropriate, more
recent research has suggested that as an adjunct to epinephrine treatment, randomised
placebo-controlled trials should be conducted on antihistamines and glucocorticoids to
improve the evidence base for their utility in anaphylaxis treatment (Simons, 2009). Again
despite most clinicians being aware that epinephrine should be used for the treatment of
anaphylaxis, in practice health professionals are more inclined to use anti-histamines (Clark
et al., 2004; Clark et al., 2005; Haymore et al., 2005; Mehl & Niggemann, 2005). The
discrepancy between guidelines and practice is worrying and unsurprisingly mirrored
amongst patients. Although the participants in this study may be unaware of the poor
evidence-base surrounding epinephrine, the health professionals are likely to be more aware
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and reluctance from them to use the correct emergency medication can reinforce less
favourable behaviour in their patients.
In this study, 60% of participants reported having experienced anaphylaxis but less than 4%
had self-administered epinephrine and just 18% recalled receiving epinephrine administered
by someone else. In this study, slightly more participants were inclined to carry
antihistamines at all times than their AIE device (43% versus 41%) which may indicate
participant’s lack of belief in the efficacy of epinephrine as a treatment, or could reflect the
practicalities of carriage and use of each medication, or that perhaps antihistamines are
sufficient treatment in many situations.
Contrary to the hypotheses, the logistic regression models failed to identify many important
constructs from the CSM suitable to target through intervention. As a result of this, the
correlation analysis was looked at to determine similarities with previous research. The
univariate results also show different findings to those previously reported. Specifically,
chronic timeline beliefs, beliefs that the condition or illness is permanent rather than
temporary, have consistently found to be negatively associated with adaptive outcomes
(such as better adjustment and function) in a range of condition (Hagger & Orbell, 2003).
Within this study, the opposite was reported as the chronicity of the illness was positively
correlated (although no effect was reported in the logistic regression) with adherence to
carrying AIE. Perceptions that food allergy is permanent and life-long were correlated with
adherence to carrying AIE. Further large scale, prospective research is required to determine
if the cognitive components of the CSM are appropriate to use in either food allergic
individuals or adolescents in general.
6.2.1.3

The classical model for health education

Previous research has focussed on evaluating knowledge, training and confidence as
explanations for the current management techniques of anaphylaxis (section 2), and
therefore these components were used to form the classical model for health education in
the current study. The initial analysis for the classical model of health education showed that
only confidence had a modest correlation with the two outcomes measured, adherence to
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SCBs and carrying AIE. Participants who reported high levels of confidence in using their AIE
device were more likely to report greater adherence to SCBs and carrying their emergency
medication AIE device. Knowledge and training in how to use the AIE device were not
associated with participants’ likelihood of carriage. Given the weak correlation coefficients,
unsurprisingly the logistic regression models showed that neither knowledge, nor confidence
nor use of a training device, significantly explained any variance in adherence to either
outcome.
Despite the lack of statistically significant associations, knowledge, confidence and training
were important to consider as they may have provided additional explanations for poor
management over and above psychological factors or clinical features. Although not adding
to the explanation of variance in adherence behaviours, the descriptive results support
previous research (Singh & Aszkenasy, 2003), in that the majority of participants in this
current study felt certain or absolutely certain (77%) in their ability to use their AIE device
appropriately, yet only 25% knew all steps to correct administration and only 4% had
personally used the device during a reaction. The results pertaining to knowledge indicate
three aspects of training that require improvement; removal of the safety cap on the AIE
device, holding the device with the correct grip (avoiding the aperture where the needle
emerges) and emphasising the need to seek medical advice following administration (due to
the biphasic nature of anaphylaxis).
6.2.2 Comparing the models
A comparison of the three models showed that the HBM performed marginally better
(R2=.32) at explaining variation in adherence to SCBs, compared with the cognitive and
emotional components of the CSM and the classical model (R2=.30 vs R2=.05 respectively). As
discussed previously, perceived severity, perceived benefits and perceived barriers from the
HBM and cyclical timeline beliefs from the CSM were found to add significant contribution to
the explained variance in behaviour. No components of the classical model were found to
contribute to the variance in outcomes.
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Although the logistic regression models were less robust for the measure of adherence to
carrying AIE in terms of the effect sizes generated and the model’s goodness of fit, the HBM
(R2=.26) was again found to outperform the components of the CSM and the classical model
(R2=.17 vs R2=.03 respectively). Again, perceived severity, perceived benefits and perceived
barriers with the addition of cues to action from the HBM and emotional representation
from the CSM were found to add significantly to the explained variance in behaviour. Again,
no components of the classical model were found to significantly contribute to the variance
explained.
Of the three models evaluated, the HBM appears to be the most statistically appropriate in
explaining variation in adherence to SCBs and carrying AIE, however the effect sizes
generated remain fairly modest (R2=.32 and R2=.26). Other Social Cognition Models which
were beyond the scope of this thesis, such as the Protection Motivation Theory (Rogers,
1983), the Social Cognitive Theory (Bandura, 1986) or the Theory of Planned Behaviour
(Ajzen, 1985), could equally be applied to determine if they are more suitable and better able
to capture the health beliefs of individuals with food allergy.
6.2.3 Secondary findings
A number of secondary a priori hypotheses were developed based on previous relevant
research. A call for understanding gender differences in the processing of health information
regarding food allergy was highlighted in a recent review (DunnGalvin et al., 2006). Based on
the wealth of literature on adolescents with diabetes (Williams, 2000), it was hypothesised
that females rather than males would report stronger illness identities, demonstrate
improved knowledge, be more adherent to SCBs and carrying AIE, and as a result be more
likely to have treated themselves with epinephrine. Results from the current study
demonstrated only the hypothesis relating to carrying AIE was supported; females were
more likely to carry medication than males. There were no significant associations between
gender and illness identity, knowledge, adherence to SCBs or administration of AIE.
A possible and obvious explanation for the gender difference in carrying AIE could relate to
the practicality of carrying the device. Thirteen percent of participants who responded to the
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free-text response attributed non-adherence to carrying AIE to the size and bulkiness of the
device. However, when looking solely at having somewhere to store the device when out,
there was little difference between males (n=6) and females (n=7). The main differences
were in the reasoning behind non-adherence in that males reported difficulties in carrying
AIE as there is “no way to carry it” or it’s “too big to fit in a pocket”, whereas females were
more likely to report that the AIE device “can’t fit in small bags” or it “takes up a lot of room
in smaller bags”. Although females are generally more adherent to carrying AIE, their reasons
for non-adherence are particularly concerning as they are more likely to carry a bag yet still
refrain from carrying AIE. If storage and carriage remains problematic, patients should be
encouraged to use the pouches manufactured and sold from companies such as ActiveaideTM
which enable the AIE to be attached to waist belts, or which can be worn around a
wrist/ankle. Although useful, these pouches are costly ranging between £12.40 and £21.75
which may act as a further barrier to improving adherence.
Based on previous research (Joffe, 2002) other hypotheses were generated surrounding
gender and optimistic bias (the belief that one is less likely to experience negative affect)
whereby males rather than females would report greater levels of optimism and report less
perceived risk of food allergy in given situations. Regardless of gender, high levels of
optimism were expected to be negatively associated with adherence to both outcomes. The
results in this study only partially support the hypotheses; there was no significant difference
between gender and optimism and higher optimism was not related to either adherence to
SCBs or adherence to carrying AIE. Males were found to report a lower perception of risk
than females.
The results found here regarding optimistic bias are surprising. Previous research has shown
that optimistic bias is likely to affect perceptions of risk via a series of information processing
errors (Weinstein, 1987). Weinstein (1987) demonstrated that a lack of experience in dealing
with a problem leads to difficulties in the individual imagining the affect the problem is likely
to have. Also, that individuals may compare themselves to high-risk others to maintain a
sense of low personal risk. And finally, that the individual may overestimate their personal
skills to avoid being affected by risk (Weinstein, 1987).
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These examples of processing errors in risk perception could be applied to this study as many
participants had not experienced a reaction (40%) and for those that had, the average
number of reactions was one. This could substantiate the notion that there is a lack of
personal experience in dealing with anaphylaxis in this sample which is why some
participants reported a reduced perception of threat and did not adhere to outcomes. Also,
as corroborated by the free-text response, many of the individuals down play their risk of
reaction with justifications like “I am only severely allergic to brazil nuts which are rare” or
“my symptoms do not require EpiPens® as more like[ly to be] vomiting or blind spots”. These
justifications suggest that other individuals suffering from more common allergies like
peanut, or those with more severe symptoms like cardiac and respiratory compromise, are at
greater risk. Finally, in this study participants largely overestimated their abilities to manage
an acute anaphylactic reaction; only 25% knew all steps to correct administration technique
yet 77% reported feeling “sure” or “absolutely sure” in their ability to use the AIE device.
Unlike previous research (Weinstein, 1987), perceptions of risk were not found to be
mediated through optimism. More research is required to determine the fundamental
components of risk-related thinking in individuals with food allergy, with special
consideration given to gender differences given the susceptibility for males to take greater
risks.
The final secondary hypothesis related to age and adherence. It was anticipated that older
adolescents/young adults (aged 16-21 years) would be less adherent to SCBs and carrying AIE
than the younger adolescents (aged 13-15 years) due to increased independence. The results
demonstrated no significant relationship between age and adherence to either outcome
measure. This may have been because the age gap between participants was too close and
the groups were too homogenous to detect differences as although eligibility was 13-21
years, the upper age of participants in this sample were 19 years old. Recent research has
suggested that the part of the brain responsible for good judgement in difficult life situations,
the prefrontal cortex, does not finish developing until approximately 25 years (Walsh, 2004).
This underdevelopment is thought to lead to a period of poor decision making which can
include risky behaviours such as eating unsafe foods and neglecting to carry medication for
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those with food-related anaphylaxis (Canadian Society for Allergy and Clinical Immunology,
2011).
6.3

Strengths and limitations of the thesis

6.3.1 The systematic reviews
Systematic reviews are important as they efficiently integrate information to provide
guidance on rational decision making for clinicians, researchers and policy makers (Mulrow,
1994). In the instance of the first systematic review (section 2), evidence gaps in current
management and treatment of anaphylaxis were identified. Despite the obvious benefits to
conducting systematic reviews, some limitations remain. The quality of a review depends
upon the extent to which rigorous methodology has been applied in an attempt to reduce
error and bias. The first systematic review (section 2) initial electronic search of articles was
restricted to Medline for practical reasons, with an attempt to gather further studies by
searching allergy conference abstract booklets and contacting authors. Focussing on just one
electronic library/database may narrow the type of research identified and prevent
alternative studies coming to light. However, a retrospective search was conducted of a
wider range of databases (CINAHL, Scopus, British Nursing Index and Psycharticles) but no
further eligible studies were identified over this period.
As systematic reviews are retrospective, observational studies in themselves, they are not
without systematic and random error. In an attempt to reduce bias and maximise the
identification of relevant studies, firstly all search terms for each review were discussed
within the supervisory team to ensure no obvious emissions. This method of supervisory
team triangulation was also used when questions arose regarding inclusion or exclusion of
studies. The PRISMA diagram (figures 1, 5 and 7) also report the reasons why accessed full
text studies were excluded as recommended (Higgins & Green, 2008). Further improvements
could have been made to the systematic reviews with the inclusion of a calculation of effect
size to reduce the effect of publication bias which is more prevalent in small sample research
than in larger sample sizes (Rothstein, Sutton & Borenstein, 2005). This may be particularly
important in the early HBM studies where sample sizes were as few as eight participants, and
should be considered in future. The inclusion of mixed study designs and not just randomised
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controlled trials in all three systematic reviews makes it difficult to assess study quality or
outcome reporting bias in accordance with the Cochrane-Collaboration recommendations
(Higgins & Green, 2008). Although not possible for the first systematic review, the reviews of
both psychological models may have benefitted to restricting studies to those which
employed a randomised controlled trial design.
6.3.2 The cross-sectional study
This is the first study to apply a theoretical perspective derived from the health psychology
literature to further the understanding of adolescent and young adults’ management of food
allergy. Existing psychosocial research in individuals with food allergy typically focuses on
quality of life (see Lieberman & Sicherer, 2011 for review), and psychological burden (see
Teufel et al., 2007 for review). Despite continuous reports of poor adherence to management
advice, little research exists which seeks to explain this. Existing research which has targeted
adolescents with anaphylaxis is largely qualitative in nature and gathers information on
attitudes specifically towards the auto-injector device (Sampson et al., 2006; Gallagher et al.,
2011). One recent paper states that to improve management: “A more comprehensive
approach is needed, addressing the psychosocial dimensions of anaphylactic emergencies as
well as treatment” (Gallagher et al., 2011, p.869). This thesis does in part meet this identified
need, as it compares health beliefs and illness perceptions as possible explanations for
adherence amongst adolescents and young adults with food allergy.
The choice of two Social Cognition Models was based on the fact that both offer different
constructs which may provide useful frameworks for guiding research in the area of
adolescent adherence to SCBs in food allergy. The HBM differs from the CSM as it offers a full
description of the perceived benefits and barriers and acknowledges the potential for
internal or external stimuli in the form of cues to action which may prompt behaviour
change. Comparatively, illness perceptions relating to timeline, identity and consequences
which feature in the CSM are argued to provide a more complete conceptualisation of
severity aspects than those measured within the HBM (Henshaw & Freedman-Doan, 2009). It
could be argued that using an alternative Social Cognition Model, such as the Theory of
Planned Behaviour (Ajzen, 1985) or the Protection Motivation Theory (Rogers, 1983), may
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have revealed alternative findings due to their conceptual differences. As previously written:
“Essentially all models are wrong, but some are useful” (Box & Draper, 1987, p. 424). It could
be that applying an alternative model could be more useful in the study of understanding
SCBs in adolescents with food allergy than the models presented here, and should be
considered for future research. Empirical comparisons of the available models are important
and should be encouraged (Sutton, 2001).
This study used a novel approach to understand food allergy related behaviours, however,
there are some limitations to consider. The first relates to design. Although this research was
exploratory in nature and has identified possible targets for intervention which have
previously received little attention, the cross-sectional design makes it impossible to infer
causality between the variables measured. Future studies should use prospective or
longitudinal designs in order to understand the causal relationships and enable the stability
(or indeed instability) of health beliefs and illness perceptions to be determined amongst
adolescents with food allergy.
A possible area for improvement relates to the measures. When the questionnaire was in
development stages, selecting a behavioural measure of adherence was found to be difficult.
Using an existing measure such as the Medication Adherence Rating Scale (MARS, Thompson,
Kulkarni & Sergejew, 2000) was not appropriate as this measure is designed for conditions
which require the individual to continually take preventive medication which is not the case
for those with food allergy. Existing studies of anaphylaxis have tended to use a single item
measure assessing how often AIE is carried (Goldberg & Confino-Cohen, 2000; Sicherer et al.,
2000; Kim et al., 2005; Arkwright & Farragher, 2006; Sampson et al., 2006) and so it was
decided that this would be appropriate to use as the primary outcome and would provide
comparative data.
A second outcome measure identified at study design was a measure of how often
participants had self-administered, or received administration of AIE. This was thought to be
a more robust as it measures self-reported behaviour, in terms of administration of
medication, as opposed to intention to administer (i.e. just carrying the medication as this
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still may not guarantee use). It was anticipated that this would be an appropriate outcome
however very few participants had self-administered AIE (4%) or been given AIE (18%).
Previous epinephrine use was not found to correlate with whether participants adhered to
carrying the device at all times. This result was surprising given the tendency for some Social
Cognition Models and all Bayesian methods generally to emphasise the role of past
behaviour as the most important antecedent to future behaviour (Ajzen, 1991; Conner&
Armitage, 1998). However, the non-significant correlation may merely reflect the small
sample size used for this sub-group analysis (n=7).
Upon further consideration, actual AIE use may not be a suitable measure of adherence given
the fact that if strict avoidance measures are followed, the device should not require
administering. As Pumphrey (2000) states “One might conclude that management should be
directed more towards effective allergen avoidance than rescue by adrenaline kit”
(Pumphrey, 2000, p. 1148). This proposal is based on his investigation of all reported fatal
anaphylactic reactions in the UK between 1992-1998 which found that epinephrine was used
in 62% of fatal cases but before cardiac arrest in only 14% (Pumphrey, 2000). For this reason,
the multi-item Self-Care Behaviour scale was incorporated as an outcome measure which
included the items relating to allergen avoidance and asking about ingredients, in addition to
carrying the medication. Further work may be required to explore, expand and improve the
content and reliability of the SCB scale used in this study.
Further limitations of the measures within the study relate to the items used to form the
Health Belief Model Questionnaire. As discussed previously (section 6.2.1.1), the use of
conditional rather than unconditional measures of perceived severity and susceptibility to
the disease condition may have yielded different results (Van de Velde, Hooykaas & van der
Pligt, 1996). However, there is no current standardised measurement for the constructs
within the HBM despite the model being one of the earliest theoretical frameworks applied
to health research. Therefore, the design of the HBMQ was based upon the mammography
screening literature where some of the most extensive research on scale development has
been conducted (Champion 1984; 1995; 1999). Although the practices used for
mammography screening and adherence to SCBs are different, the argument is made that as
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measures of the constructs change between studies and diseases, there is a tendency for the
concepts being measured to also change. This leads to an absence of a reliable and valid
measure which then limits the practical utility of the model. This also limits the potential to
generalise knowledge across contexts and consequently, inhibits the design of effective,
theory based interventions (Jette, Cummings, Brock, Crispin Phelps & Naessens, 1981). A
generic tool to measure HBM constructs which can be adapted to disease condition, similarly
to the IPQ-R for the CSM, is desperately needed to ensure that the psychometric properties
relating to the constructs remain true to the model and provides greater standardisation of
the measures (Sutton, 2001).
Related to the HBM questionnaire, a further area which could be criticised is the use of
principal component analysis over confirmatory factor analysis. As this version of the
questionnaire had not been used previously, it was decided to explore the possible
underlying structure of the interrelated variables without imposing any preconceived
structure on the outcome (Child, 1990). Some may argue that as confirmatory factor analysis
is often used for the testing of a model and the assessment of its fit to the data it would have
been more suitable (Pedhazur &Schmelkin, 1991). It could be argued that existing knowledge
of the HBM could have been used to postulate the nature of the relationship between
constructs, and allowed specification of which indicators load on to each factor which is a
constraint of principal component analysis (Pedhazur &Schmelkin, 1991). However, one of
the most common criticisms of the HBM is the uncertainty around the operationalisation of
the constructs (Castle, Skinner & Hampson, 1999; Henshaw & Freedman-Doan 2009), which
is why an exploratory method was chosen as most appropriate in this case.
An area which could be viewed as a limitation is the focus of this research on just the
cognitive dimensions of the CSM, which is frequently the case for studies employing this
model. Future research may choose to include a measure of coping and coping appraisal in
order to attempt to capture the regulatory nature described in the CSM. As discussed
previously (section 3.4.5), a focus on illness perceptions as measured by the IPQ-R (MossMorris et al., 2002) remain beneficial as they can provide information on suitable cognitions
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to target through intervention, and provide a means to test the effectiveness of the
interventions (Petrie et al., 2002).
One area for improvement, not confined to the HBMQ, relates to the reliability and validity
of the scales used within the entire questionnaire. Reliability was assessed using Cronbach’s
α which measures the internal consistency of a scale. Several scale scores fell below the
acceptable cut-off of α=.6, specifically perceived benefits from the HBM and treatment
control from the CSM. Results pertaining to these constructs should therefore be interpreted
with caution and could explain the lack of associations seen. Other measures of reliability –
both external and internal measures – such as test-retest reliability would have been
beneficial and would have strengthened the methodology but these were not performed in
an attempt to reduce questionnaire burden on the participants. In terms of the validity of the
scales, where possible items were derived from the literature and theoretical definitions
provided. Content validity was ensured as items relating to knowledge, confidence, barriers
and benefits were formulated from results from qualitative studies in this area (Sampson et
al., 2006; Gallagher et al., 2011) and health professionals in the field of allergy were asked to
provide feedback on the questionnaire. Discriminant validity and criterion-related validity
would be a welcome addition to the methodology but were beyond the scope and remit of
this research.
A further area to discuss regarding this research is the response rate. A study analysing
response rates to mail surveys published in medical journals found rates to be approximately
60% in total and 68% amongst non-physician participants (Asch, Jedrziewski & Christakis,
1997). More recent research suggests that response rates to postal questionnaires may have
reduced further due to increased demands for participation in research (Cook, Dickinson &
Eccles, 2009). In this study, the response rate was 34%. Although low in comparison with
Asch et al’s., (1997) estimate, previous research looking at illness perceptions and coping in
allergy sufferers reported a 31% response rate from mail out questionnaire to allergy support
group members (Knibb & Horton, 2008). Specifically amongst adolescents, a recent study
using a mail-out questionnaire reported a 20% response rate to initial request, increasing to
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33% when a reminder questionnaire was dispatched (Richards et al., 2010). These results are
comparable with figures found here amongst adolescents with food allergy.
The low response rate could introduce bias into the study and may make results less
generalisable. To test for differences, comparisons between responders and non-responders
were possible for gender and age. There was no significant difference in gender and whether
individuals participated however, responders were approximately six months younger than
non-responders. This could reflect the fact that the older adolescents and young adults (aged
16 years and over) may have already been referred to adult allergy services and consequently
have little loyalty to the paediatric department.
Comparisons for ethnicity and other important demographic information could not be made
although respondents are representative of the ethnic diversity found in the City of London
(where 94% participants were recruited). Based on the Office of National Statistics 2009
estimates, 82.3% of the City of London reportedly are White compared to 81.5% of
participants in this study (ONS, 2009). The fractionally higher proportion of Black, Asian and
mixed race participants in this study could well relate to the fact that ethnic minorities have
been found to be over-represented in the number of children with food allergy compared
with Caucasians (Dias et al., 2008).
A further criticism also regarding the generalisability of results relates to the use of
participants solely from hospital allergy clinics. In the UK, there are only 90 NHS allergy clinics
serving over 20% of the UK population (Levy et al., 2004). In primary care, allergic disorders
typically account for 8% of general practice consultations (Ewan, 2000) suggesting that a
large proportion of allergy sufferers are seen by non-specialists. In this study, all participants
were recruited from two paediatric allergy outpatient clinics; one in central London and the
other in Brighton. Therefore, it could be argued that participants in this study are better
informed and better managed in regards to their allergies than patients seen within primary
care, where lack of training and difficulties in accessing allergy testing are often cited as
reasons for poorer quality care (Levy et al., 2004). In regards to relevance to the findings,
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results pertaining to knowledge, confidence and training may well be higher than the general
allergic population who are managed outside of the specialist environment.
6.4

Conclusion of thesis findings

This study adds to the literature that adolescents’ management of their anaphylaxis is
suboptimal. Previous evidence had assumed that poor management was due to lack of
knowledge, confidence and training in using an AIE device. This doctoral study has provided
insight into possible psychological explanations regarding adherence to SCBs amongst
adolescent with food allergy, an area which has received no empirical attention in the past.
The results suggest that the Health Belief Model may be more useful than the cognitive
dimensions of the Common Sense Model in understanding behaviour in this population.
Support is found for the provision of anaphylaxis management plans in terms of improving
long-term care. The designs of these management plans should include involvement of both
users and health professionals. In a condition which is becoming increasingly prevalent and
consequently, where service demand is high, the provision of relevant tools to ensure good
management are critical and currently lacking. This thesis has demonstrated the usefulness
of investigating psychological constructs in the management of food allergy and
demonstrates how further benefits in care and outcome may be achieved with the inclusion
of these findings.
6.5

Implications for policy and practice

Although this study focussed on informing theoretical understanding of adherence to SCBs in
adolescents with food allergy by using the models, a number of practical implications have
been highlighted. The systematic review (section 2) documented the size and scope of the
deficiencies found amongst both health professionals and patients in the practical
management of anaphylaxis. The issues raised here stem from multi-faceted uncertainties
which surround anaphylaxis.
6.5.1 Lack of agreed definition, subsequent misdiagnosis and less appropriate treatment
Firstly, there is no universally agreed definition of anaphylaxis. This is problematic for a
number of reasons. The rates of prevalence and incidence are difficult to quantify, as are the
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reported deaths as many symptoms related to anaphylaxis are shared with asthma
(Pumphrey, 2000). This can lead to an underestimate of the susceptibility and severity of the
condition; the latter being key to explaining variance in adherence behaviours in the current
research.
Secondly and more worrying, is that the misdiagnosis or under-recognition of anaphylaxis
can result in the incorrect (or less appropriate) treatment protocols being followed by health
professionals. Pumphrey’s (2000) investigation into fatal allergic reactions found that all
food-related reactions caused respiratory difficulties which led to indecision amongst
paramedics as whether to treat for asthma or anaphylaxis. Both Pumphrey (2000), Gompels
et al., (2002) and Thain and Rubython (2007) report that the doses for epinephrine are often
confused with those used for resuscitation following cardiac arrest by health professionals –
a dose 10 times that required for anaphylaxis. Adrenaline overdose, which can lead to
pulmonary oedema, was thought to be the cause of at least three fatalities in Pumphrey’s
(2000) investigation. In addition to the confusion surrounding whether epinephrine is the
most appropriate treatment, the most suitable dose and route for administration is also a
contentious issue (Alrasbi & Sheikh, 2007). As identified earlier (Table 2), the knowledge
surrounding the appropriate dose (Grouhi et al., 1999; Gompels et al., 2002; Jose & Clesham,
2007; Thain & Rubython, 2007) and route (Gompels et al., 2002; Haymore et al., 2005; Mehl
& Niggemann, 2005; Jose & Clesham, 2007; Rodrigues-Alves et al., 2007; Thain & Niggemann,
2007) is severely lacking.
In order to address the issues identified, collaboration between health professionals and
allergy working groups around the world is needed. Firstly, a universal definition of
anaphylaxis should be agreed upon. Each working group appears to use a similar definition
but a standardised agreement made between allergy experts and disseminated throughout
all healthcare professionals could improve uncertainties amongst non-allergy specialists. This
may enable more accurate rates of the incidence and prevalence of anaphylaxis to be
quantified.
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Based on the universal definition, a further agreement would need to be reached as to the
most appropriate treatment model for anaphylaxis with clear guidelines on how treatment
should be implemented. Further investigation into additional treatment options such as
antihistamines and glucocorticoids should be conducted. Guidelines on treatment by
epinephrine should clarify the appropriate symptoms, dose and route dependent on grade of
health profession and age/size of the patient, to enable safe use of epinephrine and prevent
overdose and subsequent fatalities. Given the increasing prevalence of anaphylaxis, thorough
training should be provided within medical school curricula to ensure a sound knowledge
base for treatment of anaphylaxis within each discipline of health professional.
6.5.2 Enforcing awareness of the nature and severity of reactions
A possible explanation as to why participants in this study did not carry their AIE at all times
was provided by approximately half of the sample (section 5.10.1). Participants provided a
variety of reasons for intentional non-adherence, varying from perceiving the likelihood of
having a reaction to be low as there was no intention to eat or be near food, to judging the
nature or severity of their usual reaction to not requiring epinephrine. The latter justification
is of serious concern given the fact that the onset and severity of symptoms can vary in the
same individual during repeated exposures (Sampson, 2003). This should be stressed during
initial allergy consultation and the full range of possible symptoms made apparent to the
patient and the family.
6.5.3 Size and shape of AIE device
Another factor explaining non-adherence relates to the practicalities of carrying the AIE
device. As highlighted in previous research, the size and shape of the auto-injector makes it
difficult to carry (Gallagher et al., 2011), a finding which was corroborated by participants in
this study. Reasons provided by participants were that the device is currently too large and
bulky, difficult to carry as a male, and that it does not fit into smaller handbags. The newest
device licensed in the UK from 2011 by Alk Abelló (the previous distributors of the EpiPen®) is
called Jext®. Despite coming with improved features such as increased shelf-life, clearer
labelling and unique needle protection, the device is even larger than the current most
commonly used, EpiPen®. Should Jext® prescribing become widespread, this may lead to
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greater non-adherence in the future. It is vital therefore, that patient opinion is considered in
the design of such devices in order to improve utilisation.
6.5.4 Provision of management plans
A further area where guidelines are not strictly adhered to is in the provision of management
plans for patients with anaphylaxis. There is recommendation throughout the UK, Europe,
the United States and Australasia that all patients diagnosed with allergy or anaphylaxis
should be provided with a management plan (Resuscitation Council UK, European Academy
of Allergology and Clinical Immunology Taskforce on Anaphylaxis in Children, American
Academy of Allergy, Asthma and Immunology, Australian Society of Clinical Immunology and
Allergy). A systematic review found no evidence of randomised controlled trials to determine
the effectiveness of management plans in clinical practice (Choo & Sheikh, 2007). More
recently a further review incorporating qualitative, epidemiological and intervention studies
was conducted which concluded there to be no universally accepted management plan and
that existing evidence was encouraging albeit weak due to lack of rigorous studies
(Nurmatov, Worth & Sheikh, 2008). The authors conclude that the “systematic review has
demonstrated the lack of professional agreement on what needs to be covered when
formulating anaphylaxis management plans” (Nurmatov et al., 2008, p. 360). Based on the
evidence generated in the current study which has considered individuals health beliefs and
illness perceptions related to food allergy, patient input as to the content and design of the
management plan is vital and requires attention.
In this study only 60% of participants reported having an anaphylaxis management plan
despite all being diagnosed with a food allergy and prescribed AIE suggesting that health
professionals are not following guidelines to provide a plan. Having an anaphylaxis
management plan consistently accounted for a larger proportion of the variance in
adherence to SCBs, even when health beliefs were considered. The models which included
the presence of a management plan coupled with the pertinent health beliefs for SCBs (Table
27) and carrying AIE (Table 28) were found to produce more convincing models in that they
accounted for a larger proportion of variance in behaviour, and provided a better fit to the
data. This demonstrates encouraging evidence for the utility of management plans, and
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raises an interesting question as to whether these could be tailored to address perceptions of
severity, barriers and benefits thereby making the plans more effective.
Indeed having a management plan which take into account the additional pertinent
psychosocial constructs as opposed to knowledge alone (as seen in the existing management
plans from Royal Alexandra Children’s Hospital and St Thomas’ Hospital) (Appendix 14) and
may be even more useful in bringing about positive behaviours. This fits with the
psychological literature on implementation intentions (Gollwitzer, 1993) which suggests that
those who commit themselves to a specific course of action and adopt this mindset can
overcome problems associated with goal-pursuit (in this instance adhering to SCBs), which
can trigger subconscious processes that enable goal-achievement (Gollwitzer Oettinger,
1998). A management plan developed with patient involvement and specialist health
professional agreement is essential to ensure that the content is relevant and appropriate to
the users. This type of potentially low-cost provision of information is critical given that 85%
of allergy will be managed in general practice and by other non-specialists (RCP, 2008).
One interesting point to draw attention to is the fact that having an anaphylaxis management
plan, which could be argued to be a permanent reminder of having food allergy, is clearly
associated with improved outcomes in adherence in this study, where cues to action
appeared to have a detrimental effect. This vast difference in outcomes is surprising and
appears contradictory at first. One explanation could be related to Self-Determination
Theory, as discussed previously (section 6.2.1.1) active reminders may prevent the individual
from feeling that they are autonomous and competent in managing their food allergy. The
possession of a management plan is different in that it could be seen as a guide to which the
individual can refer to at any point. This may enforce feelings of competence and autonomy
as individuals would be aware that they possess the relevant information required to manage
an acute reaction. This is just one possible speculation as to why management plans are
effective. Further qualitative work is required to determine why management plans are
associated with improvements and ways which these improvements can be utilised to a
greater extent.
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6.6

Future work

Results from this study have identified further research areas. A future aim is to design a
theoretically-based intervention to improve adolescents’ management of their food allergy
and anaphylactic episodes. This proposed study will build on the existing quantitative
evidence and address three main objectives: 1) to identify which particular aspects of
anaphylaxis management plans are effective in encouraging individuals to adopt positive
SCBs, 2) to determine how adolescents’ perceptions of severity, barriers and benefits of
adherence can be influenced, and finally 3) to identify in what format an intervention would
be the most effective to encourage food allergic adolescents to modify their SCBs. The
information provided by participants will be used to design an adolescent-specific
management plan which includes psychological aspects identified as pertinent by this
population.
This proposed research will have two stages. Firstly, a qualitative study will be conducted to
identify improvements for maximising the effectiveness of anaphylaxis management plans.
Interviews will be semi-structured and focus on psychosocial factors identified in the
quantitative study (vide supra) and pertinent factors surrounding the utility of management
plans. Participants will be asked to identify areas for improvement regarding content and
format of the management plans (for example, online tools or smart phone applications).
Adolescents aged 13-18 with a diagnosis of anaphylaxis and a prescription of epinephrine will
again be invited to participate. Participants will be recruited through The Anaphylaxis
Campaign and a database of individuals who participated in this study and had expressed an
interest about future anaphylaxis research. Participants will be offered a choice of one-toone or telephone interviews. Recruitment will continue until theoretical saturation has been
achieved, usually around 30 participants. Interviews will be recorded and transcribed and
framework analysis will be used to interpret the data.
Secondly, once the content and the design of the management plan has been agreed upon
by patients and health professionals, the management plan will require piloting and
feasibility checks, before progressing to an assessment of its effectiveness in a prospective
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randomised controlled trial comparing the new management plan with existing plans. This
research program follows the phases recommended within the Medical Research Council’s
framework for the development of complex interventions (MRC, 2008).
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Appendix 1 – Health Belief Model systematic review keyword search
Conducted 07/04/2010 using British Nursing Index, EMBASE, Ovid Medline (R), PsycINFO
Search number

Search term

Number of studies found

1

“adher$”

198079

2

“complian$”

219853

3

“concordan$”

58776

4

“health belief model”

2773

5

“HBM”

942

6

“Rosenstock’s model”

0

7

“Rosenstock’s theory”

1

8

1 or 2 or 3

447625

9

4 or 5 or 6 or 7

3156

10

8 and 9

763

11

Limit 10 to English language

748

12

Limit 11 to humans

723

13

Remove duplicates from 12

496

Appendix 2 – Common Sense Model systematic review keyword search
Conducted 09/02/2010 using British Nursing Index, EMBASE, Ovid Medline (R), PsycINFO
Search number
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found
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“self-regula$ theory”
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“self-regula$”

15697
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“illness perception$”
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187

12

“SRM”
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736

17

Limit 16 to English language

695

18

Limit 17 to humans

652

19

Remove duplicate from 18
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of
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Appendix 3 - Questionnaire

You and Your Food Allergy
I.D. Number:
This questionnaire has been designed for us to get to know a little bit more about you
and your food allergy. There are some questions inside which also ask about what
medication you use for your food allergy and how you use it.
All the information you provide will be completely confidential and anonymous so please
answer honestly. Don’t worry if you don’t know the answer to a question, you can always
leave it blank and move on to the next one.
If you have any questions, please feel free to contact me either within the clinic, or by
telephone 01273 644587 or email c.jones@bsms.ac.uk. Thank you for taking part in this
study.

Version 3 – dated 15/02/2010

QUESTIONS ABOUT YOURSELF AND YOUR FOOD ALLERGY
This first section is about you and your food allergy. Where there is space to write an
answer please do so. For all other questions could you please put a  in the box to mark
your answers.
1. What is your age?

………….years old

2. Are you:

Male
Female




3. How would you describe your ethnic group? (Please tick one box)
White
Black Caribbean
Black African
Black other






Chinese
Pakistani
Bangladeshi
Indian

Other, please specify:

……………………………………………………






Other Asian
Mixed race

4. Please state your highest educational qualification (i.e. SATs, GCSEs, AS/A-Levels,
Degree)
……………………………………………………
5. Do you have any brothers or sisters? Yes

No

If yes, how many:
…………………………………………………..
6. Does anyone else in your family have a food allergy?
Yes
No




7. If you know which foods you are allergic to, please write them in the box below

8. How old were you when you were diagnosed with your food allergy?
………….years old
9. When was the last time you were seen by a doctor about your food allergy?
………….months ago




10. Have you ever had an anaphylactic reaction (a severe allergic reaction)?
Yes

No

If yes, how many times: …………………………………………………..
11. Do you have an epinephrine auto-injector (EpiPen, Anapen, Twinject)?
Yes

No

If yes, how many:
…………………………………………………..
And, which type (EpiPen, Anapen, Twinject, Anakit, or other please specify):
…………………………………………………..
12. Have you used an auto-injector trainer or dummy device?
Yes

No

13. Have you ever used an auto-injector on yourself?
Yes

No

If yes, how many times: …………………………………………………..
14. Has anyone ever used an auto-injector on you?
Yes

No

If yes, how many times: …………………………………………………..
15. If you have had an anaphylactic reaction and your auto-injector was not used, please
explain why
……………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………
16. Do you belong to a food allergy or anaphylaxis support group?
Yes

No

17. Do you have a written plan of what to do if you start to get anaphylaxis? (An
anaphylaxis management plan).
Yes

No

18. Have you been diagnosed as having asthma?
Yes
No




KNOWLEDGE ABOUT YOUR AUTO-INJECTOR
We would now like to ask you a few questions about how and when you would use your
auto-injector. Please don’t worry if you don’t know the answer to a question, you can
leave the answer blank and move to the next one.
1. What feelings and symptoms would prompt you to use your auto-injector?

2. What do you need to do before you can inject your auto-injector?

3. Please place a  in the box which shows you how your auto-injector should be held

4. An auto-injector can be used through clothing
True
False




5. On the picture below, please use arrow(s) to show where the auto-injector should be
injected

6. Please draw an arrow to the part of the auto-injector which should be held against
the skin

7. How long should you hold your auto-injector in place for?
………….seconds
8. What should you do after using your auto-injector?

9. Auto-injectors have an expiry date

True
False




CONFIDENCE IN USING YOUR AUTO-INJECTOR
We would now like to ask you about how confident you feel in your ability to use your
auto-injector. Please place just one  in the box which best describes how sure you feel
about using your auto-injector.

I am sure I can correctly use my auto-injector
I am sure I can use my auto-injector without
hesitation
I feel sure that I can show my doctors that I can
correctly use my auto-injector
I feel sure of myself when I practice/use my
auto-injector
I feel satisfied with my ability to use my autoinjector

Not sure
at all

Somewhat
sure

Fairly sure

Sure

Absolutely
sure

MANAGEMENT OF YOUR FOOD ALLERGY AND ANAPHYLAXIS
We would now like to know a little bit about how you manage your food allergy. Please
read the following sentences and put just one  in the box which best describes your
behaviour.
I try to avoid foods which I know I am allergic to
Always true

Often true

Sometimes true

Rarely true

Never true











When I eat in a restaurant I ask about the ingredients which have been used
Always true

Often true

Sometimes true

Rarely true

Never true











When I eat at a friend’s house I ask about ingredients which have been used
Always true

Often true

Sometimes true

Rarely true

Never true











I carry my auto-injector with me at all times
Always true

Often true

Sometimes true

Rarely true

Never true











If you do not carry your auto-injector with you, why not?
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
I use antihistamines for the treatment of my food allergy
Yes



No



If yes, I carry antihistamines with me at all times
Always true

Often true

Sometimes true

Rarely true

Never true











I use an inhaler to help control my food allergy
Yes



No



If yes, I carry an inhaler with me at all times
Always true

Often true

Sometimes true

Rarely true

Never true











Below is a list of situations that you might find yourself in. Please place just one  by the box
which best describes how often you carry your epinephrine auto-injector in each of these
situations
Situations

Never

At school/college/university

Sometimes

Usually

Always

Not
applicable

At a friend’s house
At a relative’s house
At a restaurant
When travelling or going on holiday
When spending time with friends
When playing sports
At a party
At a school/college/university social event
On a date
At a bar or dance club
If I am carrying a small bag
When it is not easy or convenient to carry it
If I am wearing tight fitting clothes
When I have not had a reaction for a while
When I know I will be very careful

To what extent do you consider each of the following situations to be a risk for triggering
an allergic reaction. Please place a  in the box which best describes how you feel
Situations
Eating a food that says it “may contain” the
allergen on the label
Touching the food to which you are allergic
Smelling the food to which you are allergic
Kissing someone who has just eaten the food to
which you are allergic
Eating at a restaurant
Going to parties
Being at school/college/university
Being on an airplane or confined space where a
food to which you are allergic is being served
Accepting someone’s word that the food they
prepared is safe

No
risk
at all

Very
high
risk

YOUR VIEWS ABOUT YOUR FOOD ALLERGY
Below are some feelings or symptoms that you may or may not have felt since being told
you have a food allergy. Please circle Yes or No, as to whether you have felt any of these
symptoms, and whether you think that these symptoms are related to your food allergy.
I have experienced this
symptom since being
diagnosed with a food allergy

I think this symptom is
related to my food allergy

Feeling faint

Yes

No

Yes

No

Itchy skin

Yes

No

Yes

No

Feeling or being sick

Yes

No

Yes

No

Breathlessness

Yes

No

Yes

No

Facial swelling

Yes

No

Yes

No

Weight loss

Yes

No

Yes

No

Fatigue

Yes

No

Yes

No

Stiff joints

Yes

No

Yes

No

Change in heart rate

Yes

No

Yes

No

Sore eyes

Yes

No

Yes

No

Wheezing

Yes

No

Yes

No

Headaches

Yes

No

Yes

No

Upset stomach

Yes

No

Yes

No

Difficulty sleeping

Yes

No

Yes

No

Pain

Yes

No

Yes

No

Sore throat

Yes

No

Yes

No

Dizziness

Yes

No

Yes

No

Anxiety

Yes

No

Yes

No

Half way through – please keep going

We are interested in your views of how you see your food allergy. Please state how much
you agree or disagree with the following sentences by putting a  in the appropriate box.
VIEWS ABOUT YOUR FOOD ALLERGY AND
ANAPHYLAXIS
My food allergy will last a short time
My food allergy is likely to be permanent rather
than temporary
My food allergy will last for a long time
My food allergy will pass quickly
I expect to have a food allergy for the rest of my
life
My food allergy is a serious condition
My food allergy has major consequences on my
life
My food allergy does not have much effect on my
life
My food allergy strongly affects the way others
see me
My food allergy has serious financial
consequences
My food allergy causes difficulties for those who
are close to me
There is a lot which I can do to control my food
allergy
What I do can determine whether my food
allergy gets better or worse
The course of my food allergy depends on me
Nothing I do will affect my food allergy
I have the power to influence my food allergy

Strongly
disagree

Disagree

Neither
agree
nor
disagree

Agree

Strongly
agree

VIEWS ABOUT YOUR FOOD ALLERGY AND
ANAPHYLAXIS
My actions will have no affect on the outcome
of my food allergy
My food allergy will improve in time
There is very little that can be done to improve
my food allergy
My auto-injector will be effective in curing my
food allergy
The negative effects of my food allergy can be
prevented by my auto-injector
My auto-injector can control my food allergy
There is nothing which can help my condition
The symptoms of my condition are puzzling to
me
My food allergy is a mystery to me
I don’t understand my food allergy
My food allergy doesn’t make any sense to me
I have a clear picture or understanding of my
condition
The symptoms of my condition change a great
deal from day to day
My symptoms come and go in cycles
My food allergy is very unpredictable
I go through cycles in which my food allergy gets
better and worse
I get depressed when I think about my food
allergy
When I think about my food allergy I get upset

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

VIEWS ABOUT YOUR FOOD ALLERGY AND
ANAPHYLAXIS
My food allergy makes me feel angry
My food allergy does not worry me
Having this food allergy makes me feel anxious
My food allergy makes me feel afraid
It is likely that I will have an anaphylactic
reaction
My chances of having an anaphylactic reaction in
the next few years are high
I feel I will have an anaphylactic reaction at
some time in my life
I believe that if I had an anaphylactic reaction I
could die
Anaphylaxis is a serious condition
Anaphylaxis has major consequences on my life
If I actively avoid my known triggers, I do not
worry about my food allergy
If I carry my auto-injector, I do not worry about
my food allergy
Avoiding the triggers which I am allergic to is the
best way of not having an anaphylactic reaction
Carrying my auto-injector is the best way of not
having an anaphylactic reaction
If I use my auto-injector an anaphylactic reaction
will not be as bad
I feel comforted by having my auto-injector with
me
I believe my auto-injector can treat my
anaphylaxis

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

VIEWS ABOUT YOUR FOOD ALLERGY AND
ANAPHYLAXIS
I am unsure what triggers to avoid
I am unsure of how to use my auto-injector
Carrying my auto-injector makes me feel different
to my friends
I find it difficult to remember to take my autoinjector with me when I go out
I find using my auto-injector painful
I do not like the side effects of my auto-injector
My auto-injector costs too much
Having a food allergy makes me feel different to
my friends
I have nowhere to put my auto-injector when I go
out
I find my auto-injector inconvenient to carry and
use
I am more likely to carry my auto-injector after I
hear a story about food allergy on the TV or radio
I am more likely to carry my auto-injector after
my friends or family remind me
I am more likely to carry my auto-injector after
my doctor reminds me
I am more likely to carry my auto-injector after
someone from my support group reminds me
I am more likely to carry my auto-injector after
someone I know has had an anaphylactic reaction
I am more likely to carry my auto-injector after I
read a story about food allergy in a newspaper or
magazine

Strongly
disagree

Disagree

Neither
agree
nor
disagree

Agree

Strongly
agree

VIEWS ABOUT YOUR FOOD ALLERGY AND
ANAPHYLAXIS
I am more likely to carry my auto-injector if I
have suffered a reaction or have felt symptoms

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

In the last 12 months I have experienced a
severe allergic reaction which needed my autoinjector
In the last 12 months someone I know has had
a severe allergic reaction which needed their
auto-injector
In uncertain times I usually expect the best
If something can go wrong for me, it will
I’m always optimistic about my future
I hardly ever expect things to go my way
I rarely count on good things happening to me
Overall, I expect more good things to happen to
me than bad
Finally we would like to know what you think may have caused your food allergy. There is
no correct answer for this question. We are more interested in your views about what
caused your food allergy rather than what your doctors or family may have said. Below is
a list of possible causes for your food allergy. Please state how much you agree or
disagree that they were causes of your food allergy by putting a  in the appropriate box.
POSSIBLE CAUSES
Stress or worry
Hereditary – it runs in my family
A germ or virus
Diet or eating habits
Chance or bad luck

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

POSSIBLE CAUSES

Strongly
disagree

Disagree

Poor medical care in my past

Neither
agree nor
disagree

Agree

Strongly
agree

Pollution in the environment
My own behaviour
My mental attitude e.g. thinking about life
negatively
Family problems or worries
Too much work
My emotional state e.g. feeling sad, lonely,
anxious, empty
Getting older/ageing
Alcohol
Smoking
Accident or injury
My personality
Altered immunity
In the space below, please list in order the three most important factors that you now
believe caused your food allergy. You can use any of the causes above, or you may have
ideas of your own not mentioned here.
The most important causes for me are:
1.
2.
3.

Thank you very much for completing this
questionnaire – your views are very
important to us

Appendix 4

The Children’s Allergy Service
Evelina Children’s Hospital
St Thomas' Hospital
Westminster Bridge Road
London SE1 7EH
Department: 020 7188 3300
Fax: 020 7188 9782
Main Switchboard: 020 7188 7188
30th July 2010

Dear Carer,
My apologies if you have received and returned this questionnaire previously.
I am writing to introduce a researcher from the Brighton & Sussex Medical
School, Christina Jones, who is undertaking a research project about food
allergy as part of her PhD. We would like to invite your child to participate in
this research project. If you and your child agree to participate, the research
project will ask your child to complete a questionnaire to find out about their
thoughts surrounding their allergy and their medications.
Further details of the study are given on the accompanying information
sheets. There is a separate information sheet for you and your child. Please
can you both read these information sheets carefully. If you and your child
agree to participate we will need you to sign the consent form as your child is
under the age of 16, and we will also need your child to sign the assent form
before they complete the questionnaire. We would then like you to return
these signed documents and the completed questionnaire in the freepost
envelope provided.
Should you have any further questions about the study, please do not hesitate
to contact Christina (01273 644587 or c.jones@bsms.ac.uk) for further
information.
Thank you for your time.
Yours sincerely,

Dr George Du Toit
Consultant Paediatric Allergist
Enc:
Participant Information Sheet
Consent Form
Assent Form
Questionnaire
Future Correspondence Slip
Freepost envelope
Parent/Guardian Invitation Version 2 (27/10/2009)
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The Children’s Allergy Service
Evelina Children’s Hospital
St Thomas' Hospital
Westminster Bridge Road
London SE1 7EH
Department: 020 7188 3300
Fax: 020 7188 9782
Main Switchboard: 020 7188 7188
h

30 July 2010

Dear Patient,
I am writing to introduce a researcher from the Brighton & Sussex Medical School,
Christina Jones, who is carrying out a research project about food allergy as part of
her PhD. We would like to invite you to take part in this study. If you decide you
would like to take part in the study, you will be asked to complete the questionnaire
found with this letter. The questionnaire aims to find out about your thoughts
surrounding your food allergy and the medications you use.
Further details of the study are given on the following information sheet. Please can
you read the information sheet carefully before deciding if you would like to take part
in the study. If you decide you would like to take part, please sign the consent form
and complete the questionnaire before returning these in the freepost envelope
found with this letter.
If you have any questions about the study, please contact Christina (01273 644587
or c.jones@bsms.ac.uk) for more information.
Thank you for your time.
Yours sincerely,

Dr George Du Toit
Consultant Paediatric Allergist
Enc:
Participant Information Sheet
Consent Form
Questionnaire
Future Correspondence Slip
Freepost envelope

Adolescent/Young Adult Invitation Version 2 (27/10/2009)
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Participant information sheet for parents/guardians of adolescents with food allergy
recruited from mail out

A study to improve the management of food allergy in adolescents
and young adults
Before you decide to take part in any research study it is important to understand why the
research is being done and what it will involve. Please take time to read the information
below, and to discuss it with friends, relatives or your doctor if you wish. If you have any
questions, the project leader Christina Jones can be contacted on 01273 644587 or
c.jones@bsms.ac.uk. Thank you for reading on.
Why is this study being conducted?
This research is being conducted as part of a PhD research project which looks at improving
the management of food allergy in adolescents and young adults. We are interested in trying
to understand what makes some people adhere to or follow medical advice about food
allergy because little research exists in this area. This research study will involve your child
being asked to complete a questionnaire enquiring about their food allergy, the medication
they use and other management plans in place. The answers provided by your child will help
us to identify areas of food allergy which are being well managed and areas which may
benefit from improvement.
It is important to conduct such research because often in the clinical consultation there is
little time to explore these particular areas of food allergy management. This study provides
an opportunity to better understand the difficulties of adolescents and young adults living
with food allergy.
Why has my child been invited to participate?
Your child has been invited to participate as they have been identified as having a food
allergy and a prescription of an epinephrine auto-injector. As your child is under the age of
16, we must obtain agreement for your child to participate in the study by requesting you to
sign the consent form enclosed. We will also be asking your child to agree to participate by
signing the assent form enclosed. Your child will be unable to participate in this study without
your signed consent. However, if you provide your consent and your child does not want to
participate, they do not have to and their decision is final.
Does my child have to participate?
It is entirely up to you and your child as to whether they participate in this study. If you both
agree to your child’s participation you will be able to discuss the study with the researcher by
telephone before signing the consent form. Even then you may change your minds and
withdraw at any time, without giving a reason. If your child has completed the questionnaire,
any identifiable information they have provided will not be used. Accepting or declining to be
PIL Parent/Guardian Mail Out Version 2 (28/10/2009)
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a part of this study will not in any way affect the standard of health care your child receives.
Please keep a copy of the signed consent form along with this information sheet.
What will my child have to do if I decide to consent to participate?
You will find a consent form, an assent form and information leaflet for child, a questionnaire
and correspondence slip with this information leaflet. If you read this information leaflet and
are willing for your child to take part in the research, please sign the consent form and share
this information with your child. Your child should read their information leaflet then be asked
to confirm they agree to participate by signing the assent form. Your child should then
complete the questionnaire in their own time before returning it in the freepost envelope
provided.
This questionnaire will take between 20-40 minutes. The questionnaire will be completely
confidential and anonymous and we will only be able to identify your child’s answers by the
number at the top of the questionnaire booklet.
The questionnaire is unlikely to cause any distress however, if your child experiences any
distress or difficulty in completing the questionnaire please contact Christina Jones on the
contact details provided in this leaflet.
Who is funding this project?
This is a PhD project and is funded by Brighton and Sussex Medical School.
Does it have ethical approval?
The study has been approved by the South East Research Ethics Committee.
Will my child’s taking part be kept confidential?
All information collected about your child during the course of the research will be kept
strictly confidential. Any information about your child will have their name and address
removed so that they cannot be recognised and it will be stored in locked cabinets and
password protected computers, to which access will be confined to the research team.
Will we be informed of the study findings?
If you or your child would like to receive a summary of the findings from this research, please
provide your contact details on the correspondence slip and return to the research team. We
will send out the report on completion of the study.
Where can I find out more?
If you would like any more information then please contact Christina Jones (Project Leader)
on 01273 6424587 or e-mail: c.jones@bsms.ac.uk
If you would like to find out more taking part in health research there are a number of
organisations you can contact such as People in Research (www.peopleinresearch.org),
INVOLVE (www.invo.org.uk), UK Clinical Research Collaboration (http://www.ukcrc.org/),
and Healthtalkonline (www.healthtalkonline.org/).
Thank you for your interest in this study.

PIL Parent/Guardian Mail Out Version 2 (28/10/2009)

Page 2 of 2

Appendix 7

Participant information sheet for under 16 year olds recruited from mail out

You and Your Food Allergy: A study to improve the management of
food allergy in adolescents and young adults
Before you decide to take part in any research study it is important to understand why the
research is being done and what you will have to do. Please take time to read the
information below, and talk about it with friends, relatives or your doctor if you want. If you
have any questions, the project leader Christina Jones can be contacted on 01273 644587
or c.jones@bsms.ac.uk. Thank you for reading on.
Why is this study being done?
This research is being done as part of a PhD research study looking at ways to help you
manage your food allergy. We are interested in trying to understand what makes some
people follow doctor’s advice about food allergy because at the moment there is little
research in this area.
We would like to find out your views about your food allergy. If you decide you want to take
part, you will be asked to answer questions about yourself, your food allergy, medications
you might use and how you would use them. The answers to your questions will help us
understand what areas of your food allergy are already well managed, and what areas might
need improvement.
It is important to do this research because often when seeing your doctor, there is little time
to talk about these areas in detail. This study allows us to better understand how your food
allergy affects you.
Why have I been invited to take part?
You have been invited to participate as you are aged 13-21 and have been diagnosed with
food allergy and have a prescription of an epinephrine auto-injector. This invitation will have
been sent to you by your hospital allergy clinic. We plan to give the questionnaire to 459
adolescents and young adults. If you are happy to be involved, we will need you to sign an
assent form which means you agree to take part in the study. Because you are under the
age of 16, we also need your parent/guardian’s signature to consent for you to be in the
study. It is very important that you decide together if you would like to take part in the study.
You will not be able to take part unless your parent/guardian gives their consent. Likewise, if
your parent/guardian gives their consent but you do not want to take part, you do not have
to.
What will I have to do if I decide to take part?
You will find an assent form and a questionnaire with this information leaflet. If you read this
information leaflet and agree to take part in the research, please sign the assent form and
complete the questionnaire before returning it in the freepost envelope found with this letter.
PIL Under 16s MailOut Version 1 (28/10/2009)
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This questionnaire will take between 20-40 minutes. Your answers will be completely
confidential and anonymous and we will only be able to identify your questionnaire by the
number at the top of the booklet.
If you experience any distress or difficult in completing the questionnaire, please contact
Christina Jones on the details provided with this information sheet.
Do I have to take part?
It is entirely up to you and your parent/guardian as to whether you take part in this study. If
you both agree that you would like to take part you will be able to discuss the study with the
researcher by telephone before signing the assent form. Even then you may change your
minds and withdraw from the study at any time, without giving a reason. If you have
completed the questionnaire, any identifiable information you have provided will not be used
in the study.
Whether you choose to take part in this study or not will not in any way affect the standard of
health care you receive. Please keep a copy of the signed assent form along with this
information sheet.
Who is funding this project?
This is a PhD project and is funded by Brighton and Sussex Medical School.
Does it have ethical approval?
The study has been approved by the South East Research Ethics Committee.
Will my taking part be kept confidential?
All information collected about you during the course of the research will be kept confidential.
Any information about you will have your name and address removed so that you cannot be
recognised from it and it will be stored in locked cupboards and password protected
computers, to which access will be limited to the research team.
Will I be told about the study findings?
If you would like to receive a summary of the findings of this research, please fill out your
contact details on the future correspondence slip provided and return to the research team.
We will then send out a summary on completion of the study.
Where can I find out more?
If you would like any more information then please contact Christina Jones (Project Leader)
on 01273 644587 or e-mail: c.jones@bsms.ac.uk
If you would like to find out more taking part in health research there are a number of
organisations you can contact such as People in Research (www.peopleinresearch.org),
INVOLVE (www.invo.org.uk), UK Clinical Research Collaboration (http://www.ukcrc.org/),
and Healthtalkonline (www.healthtalkonline.org/).
Thank you for your interest in this study.
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Participant information sheet for adolescents and young adults recruited from mail
out

You and Your Food Allergy: A study to improve the management of
food allergy in adolescents and young adults
Before you decide to take part in any research study it is important to understand why the
research is being done and what it will involve. Please take time to read the information
below, and do discuss it with friends, relatives or your doctor if you wish. If you have any
questions, the project leader Christina Jones can be contacted on 01273 644587 or
c.jones@bsms.ac.uk
Thank you for reading on.
Why is this study being done?
This research is being done as part of a PhD research study looking at ways to help you
manage your food allergy. We are interested in trying to understand what makes some
people follow doctor’s advice about food allergy because at the moment there is little
research in this area.
We would like to find out your views about your food allergy. The study involves answering
questions about yourself, your food allergy, medications you might use and how you would
use them. The answers to your questions will help us understand what areas of your food
allergy are well managed, and what areas might need improvement.
It is important to do this research because often when seeing your doctor, there is little time
to explore these areas in detail. This study allows us to better understand how your food
allergy affects you.
Why have I been invited to take part?
You have been invited to participate as you are aged 13-21 and have been diagnosed with
food allergy and have a prescription of an epinephrine auto-injector. This invitation will have
been sent to you by your hospital allergy clinic. We plan to give the questionnaire to 459
adolescents and young adults with food allergy.
What will I have to do if I decide to take part?
You will find a consent form and a questionnaire with this information leaflet. If you read this
information leaflet and agree to take part in the research, please sign a consent form and
complete the questionnaire. Please return them to us in the freepost envelope provided.
This questionnaire will take between 20-40 minutes. Your answers will be completely
confidential and anonymous and we will only be able to identify your questionnaire by the
number at the top of the booklet.
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Do I have to take part?
It is entirely up to you as to whether you take part in this study. If you agree that you would
like to take part you will be able to discuss the study with the researcher either in person or
by telephone before signing the consent form. Even then you may change your mind and
withdraw from the study at any time, without giving a reason. If you have completed the
questionnaire, any identifiable information you have provided will not be used in the study.

Whether you choose to take part in this study or not will not in any way affect the
standard of health care you receive. Please keep a copy of the signed consent form
along with this information sheet.
Who is funding this project?
This is a PhD project and is funded by Brighton and Sussex Medical School.
Does it have ethical approval?
The study has been approved by the South East Research Ethics Committee.
Will my taking part be kept confidential?
All information collected about you during the course of the research will be kept confidential.
Any information about you will have your name and address removed so that you cannot be
recognised from it and it will be stored in locked cupboards and password protected
computers, to which access will be limited to the research team.
Will I be told about the study findings?
If you would like to receive a summary of the findings of this research, please fill out your
contact details on the future correspondence slip provided and return with your questionnaire
and consent form. We will then send out a summary on completion of the study.
Where can I find out more?
If you would like any more information then please contact Christina Jones (Project Leader)
on 01273 644587 or e-mail: c.jones@bsms.ac.uk
If you would like to find out more taking part in health research there are a number of
organisations you can contact such as People in Research (www.peopleinresearch.org),
INVOLVE (www.invo.org.uk), UK Clinical Research Collaboration (http://www.ukcrc.org/),
and Healthtalkonline (www.healthtalkonline.org/).
Thank you for your interest in this study.
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Consent Form Parents/Guardians
Title of project: A study to improve the management of food allergy in
adolescents and young adults
Name of researchers: Christina Jones, Helen Smith, Carrie Llewellyn & Anthony
Frew

1.

I confirm that I have read and understand the information sheet for
the above study (Version 2, dated 28/10/2009). I have had the
opportunity to consider the information, ask questions and have
had these answered satisfactorily.

2.

I understand that my child’s participation in this study is completely
voluntary and that they are free to withdraw at any time, without
giving any reason and without affecting the health care they
receive.

3.

I agree for my child to take part in the above study.

_____________________

_____________________

____________________

Name of parent

Date

Parental signature

Christina Jones
_____________________

16/12/2010
_____________________

Researcher

Date

Parent/Guardian Consent Form Version 1 (11/08/2009)

_____________________
Signature

Appendix 10

Consent Form Adolescents and Young Adults (1621 years)
Title of project: You and Your Food Allergy: A study to improve the
management of food allergy in adolescents and young adults
Name of researchers: Christina Jones, Helen Smith, Carrie Llewellyn & Anthony
Frew

1.

I have read and understood the information sheet for the above
study (Version 2, dated 28/10/2009). I have had the chance to
think about and discuss the information, ask questions and am
happy with the answers provided.

2.

I understand that my taking part is voluntary and that I am free to
withdraw at any time, without giving any reason and without any
affect to the standard of health care I receive.

3.

I agree to take part in the above study.

_____________________

_____________________

____________________

Name of participant

Date

Signature

Christina Jones
_____________________

16/12/2010
_____________________

_____________________

Researcher

Date

Signature

Adolescent Consent Form Version 1 (11/08/2009)
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Assent Form Adolescents (Aged 13-15 years)
Title: You and Your Food Allergy: A study to improve the
management of food allergy in adolescents and young adults
Name of researchers: Christina Jones, Helen Smith, Carrie Llewellyn &
Anthony Frew

1.

I have read and understood the information sheet for the
above study (Version 1, dated 28/10/2009). I have had the
chance to think about and discuss the information, ask
questions and am happy with the answers provided.

2.

I understand that my taking part is voluntary and that I am
free to withdraw at any time, without giving any reason and
without any affect to the standard of health care I receive.

3.

I agree to take part in the above study.

_____________________
Name of participant

Christina Jones
_____________________
Researcher

Assent Form Version 1 (27/08/2009)

_____________________
Date

16/12/2010
_____________________
Date

____________________
Signature

_____________________
Signature

Appendix 12

Future Correspondence
If you are interested in this study and would like to receive a summary of the results
upon completion, please use the space below to provide your details and return to
the researcher with your completed questionnaire.
Name:
Address:

Or Email:

Many thanks again for your participation in this study!

Future Correspondence
If you are interested in this study and would like to receive a summary of the results
upon completion, please use the space below to provide your details and return to
the researcher with your completed questionnaire.
Name:
Address:

Or Email:

Many thanks again for your participation in this study!

Appendix 14

Child action plan 1 for

allergic reactions
This child is at risk of a
severe allergic reaction
Name
Date of birth

Mild to moderate allergic reaction
of lips, face, eyes
• swelling
or welts
• hives
• abdominal pain, vomiting

Action

Name, dose of
antihistamine

with child and call for help
• stay
antihistamine –
• ifgivevomited,
repeat dose
• contact parent /carer

Chlorpheniramine (Piriton)®

Known severe allergies

Parent / carer name(s)

or

Watch for signs of anaphylaxis

Anaphylaxis (severe allergic reaction)

Plan prepared by
Dr / nurse
Signed
Date

Action
999 for an ambulance
• dial
“this is an emergency case of anaphylaxis” (ana-fi-lax-is)
• say
• contact parent /carer
Additional instructions:

Please tell appropriate family, friends, carers or teachers about this
action plan. It should be reviewed at each visit to the allergy clinic.
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Home tel
Work tel
Mobile tel

/ noisy breathing
• difficulty
of tongue
• swelling
/ tightness in throat
• swelling
talking and /or hoarse voice
• difficulty
or persistent cough
• wheeze
of consciousness and /or collapse
• loss
• pale and floppy (young children)

This child is at risk of a
severe allergic reaction
Name
Date of birth
Known severe allergies

Child action plan 2 for

allergic reactions
Mild to moderate allergic reaction
of lips, face, eyes
• swelling
or welts
• hives
• abdominal pain, vomiting

Action

Name, dose of
antihistamine

with child and call for help
• stay
antihistamine –
• ifgivevomited,
repeat dose
• contact parent /carer

Chlorpheniramine (Piriton)®

Parent / carer name(s)

Home tel
Work tel
Mobile tel

Date

Watch for signs of anaphylaxis

Anaphylaxis (severe allergic reaction)
/ noisy breathing
• difficulty
of tongue
• swelling
/ tightness in throat
• swelling
talking and /or hoarse voice
• difficulty
or persistent cough
• wheeze
of consciousness and /or collapse
• loss
• pale and floppy (young children)

Action
give the adrenaline auto-injector (EpiPen , EpiPen Jr or
• Anapen
) immediately
lay
child
flat
raise legs (if breathing is difficult, allow
• to sit but do and
not stand)
999 for an ambulance
• dial
“this is an emergency case of anaphylaxis” (ana-fi-lax-is)
• say
contact
/carer
• if child hasparent
not improved in 5 to 10 minutes, give second
• adrenaline auto-injector
®

®

®

Additional instructions:

© ALK. REPRODUCED WITH PERMISSION.

Please tell appropriate family, friends, carers or teachers about this
action plan. It should be reviewed at each visit to the allergy clinic.
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Plan prepared by
Dr / nurse
Signed

or

This child is at risk of a
severe allergic reaction
Name
Date of birth
Known severe allergies

Child action plan 3 for

allergic reactions
Mild to moderate allergic reaction
of lips, face, eyes
• swelling
or welts
• hives
• abdominal pain, vomiting

Action

Name, dose of
antihistamine

with child and call for help
• stay
antihistamine –
• give
if vomited, repeat dose
give
6 puffs of salbutamol or
• terbutaline
using a spacer
• contact parent /carer

Chlorpheniramine (Piriton)®

Parent / carer name(s)

Home tel
Work tel
Mobile tel

Date

Watch for signs of anaphylaxis
Anaphylaxis (severe allergic reaction)
/ noisy breathing
• difficulty
of tongue
• swelling
/ tightness in throat
• swelling
talking and /or hoarse voice
• difficulty
or persistent cough
• wheeze
of consciousness and /or collapse
• loss
• pale and floppy (young children)

Action
give the adrenaline auto-injector (EpiPen , EpiPen Jr or
• Anapen
) immediately
flat and raise legs (if breathing is difficult, allow
• tolaysitchild
but do not stand)
dial
999
ambulance
• say “this isforananemergency
• contact parent /carer case of anaphylaxis” (ana-fi-lax-is)
• if child has not improved in 5 to 10 minutes, give second
• adrenaline auto-injector and 10 puffs of salbutamol or terbutaline
• give soluble prednisolone:
®

®

®

© ALK. REPRODUCED WITH PERMISSION.

Please tell appropriate family, friends, carers or teachers about this
action plan. It should be reviewed at each visit to the allergy clinic.
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Plan prepared by
Dr / nurse
Signed

or

Child travel plan
For children at risk of anaphylaxis (severe allergy)
Name (as shown in passport)

Nickname/common name

Date of birth
Allergens to be avoided

This child is allergic and is at risk of a severe,
life-threatening allergic reaction (ana-fi-lax-is)
if exposed to the trigger(s) which cause their
allergic reaction(s).
This child's action plan and emergency medications should be
easily accessible at all times while travelling.
Emergency medications may include one or more of the following:
EpiPen®, EpiPen®Jr or Anapen®, antihistamines (as tablet or
syrup), immunotherapy solutions and asthma medications
(as detailed in their action plan).

This child is at risk of anaphylaxis. You may need to give them an
adrenalin auto-injector immediately (for example, EpiPen®,
EpiPen®Jr or Anapen®).
For other details refer to this
person’s action plan for
anaphylaxis.
Travel plan prepared by
Dr / nurse
Signed

This is a single, fixed dose of adrenaline which can be
life saving.
Please check his/her action plan which details when and how
medications should be given.

Adrenaline auto-injectors must be carried in hand
luggage or on the person.

Date
Additional information

The luggage hold of an aircraft is not an appropriate place for the
storage of emergency medications as the medications:
need to be readily available
can be broken with rough handling
may be lost if luggage goes astray
should not be subjected to temperature fluctuations.

•
•
•
•
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They should be allowed a safe supply of food and
liquids appropriate for the travel period.

Adult action plan 1 for

allergic reactions
This person is at risk of a
severe allergic reaction
Name
Date of birth

Mild to moderate allergic reaction
of lips, face, eyes
• swelling
or welts on the skin
• hives
• stomach upset, nausea, vomiting

Action

Name, dose of
antihistamine

calm: sit or lie quietly
• stay
antihistamine –
• take
if vomited, repeat the dose
if you have asthma, use the blue
• asthma
inhaler (salbutamol or

Chlorpheniramine (Piriton)®

Known severe allergies

or

terbutaline) if wheezy - take 2
puffs every 15 minutes if necessary
Next of kin

Watch for signs of anaphylaxis
Anaphylaxis (severe allergic reaction)

Plan prepared by
Dr / nurse
Signed
Date

Action
help
• get
999 for an ambulance
• dial
“this is an emergency case of anaphylaxis“ (ana-fi-lax-is)
• say
quietly, lying with your feet up or sitting down until
• wait
help arrives
Additional instructions:

Please tell appropriate family, friends and colleagues about this
action plan. It should be reviewed at each visit to the allergy clinic.
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Home tel
Work tel
Mobile tel

tight chest and wheeze (especially asthmatics)
• very
in upper throat with trouble taking in air
• tightness
voice
• hoarse/croaky
• dizziness, fainting or loss of consciousness

This person is at risk of a
severe allergic reaction
Name
Date of birth
Known severe allergies

Adult action plan 2 for

allergic reactions
Mild to moderate allergic reaction
of lips, face, eyes
• swelling
or welts on the skin
• hives
• stomach upset, nausea, vomiting

Action
Action

Name, dose of
antihistamine

calm: sit or lie quietly
• stay
antihistamine –
• take
if vomited, repeat the dose
if you have asthma, use the blue
• asthma
inhaler (salbutamol or

Chlorpheniramine (Piriton)®

Next of kin

or

terbutaline) if wheezy - take 2
puffs every 15 minutes if necessary
Home tel
Work tel
Mobile tel

Date

Anaphylaxis (severe allergic reaction)
tight chest and wheeze (especially asthmatics)
• very
in upper throat with trouble taking in air
• tightness
voice
• hoarse/croaky
• dizziness, fainting or loss of consciousness

Action
give the adrenaline auto-injector (EpiPen or Anapen )
• immediately
help
• get
dial
999 for an ambulance
• say “this
is an emergency case of anaphylaxis“ (ana-fi-lax-is)
• lie flat with
arrives (if breathing is difficult,
• you can sit upfeetbutupdountilnothelp
stand)
use
a
second
adrenaline
auto-injector
in 10 to 15 minutes if
• symptoms are not improving
if you are asthmatic take your inhaler (salbutamol or terbutaline)
• freely
for severe wheezing and tightness in the chest
®

®

Additional instructions:
© ALK. REPRODUCED WITH PERMISSION.

Please tell appropriate family, friends and colleagues about this
action plan. It should be reviewed at each visit to the allergy clinic.
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Plan prepared by
Dr / nurse
Signed

Watch for signs of anaphylaxis

Adult travel plan
For people at risk of anaphylaxis (severe allergy)
Name (as shown in passport)

Date of birth
Allergens to be avoided

This person is allergic and is at risk of a severe,
life-threatening allergic reaction (ana-fi-lax-is)
if exposed to the trigger(s) which cause their
allergic reaction(s).
This person’s action plan and emergency medications should
be easily accessible at all times while travelling.
Emergency medications may include one or more of the following:
EpiPen®, Anapen®, antihistamines (as tablet or syrup),
immunotherapy solutions and asthma medications
(as detailed in their action plan).

For other details refer to this
person’s action plan for
anaphylaxis.
Travel plan prepared by
Dr / nurse
Signed

This person is at risk of anaphylaxis. You may need to give them
an adrenalin auto-injector immediately (for example, EpiPen® or
Anapen®).

This is a single, fixed dose of adrenaline which can be
life saving.
Please check his/her action plan which details when and how
medications should be given.

Date
Additional information

Adrenaline auto-injectors must be carried on all
airline flights in hand luggage or on the person.
The luggage hold of an aircraft is not an appropriate place for the
storage of emergency medications as the medications:
need to be readily available
can be broken with rough handling
may be lost if luggage goes astray
should not be subjected to temperature fluctuations

•
•
•
•
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They should be allowed a safe supply of food and
liquids appropriate for the travel period.

