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Introduction: Allergic anaphylaxis diagnoses can impact quality of life and self-efficacy, which in turn can lead to poor outcomes. 
Patient education can help empower patients but may be inadequately implemented in clinical settings.
Methods: This quality improvement study utilized a retrospective pretest-posttest brief educational intervention design and retro
spective chart review over 12 weeks in an allergy specialty practice. Adult-Anaphylaxis-QoL (A-QoL) and New General Self-Efficacy 
(NGSE) scales were analyzed with SPSS using Wilcoxon Sign Rank tests.
Results: Sixty-six patients received the intervention. A-QoL was slightly, but statistically significantly, higher overall post interven
tion, 3.88 pre-test median, (IQR = 2.85, 4.81) vs post-intervention 3.95 median (IQR = 3.38, 4.68), (Z = −2.77, p < 0.01, d = −0.73). 
Significant improvements in social, emotional, and limitation subscales were found (p<0.01), with the largest improvement in the 
emotional subscale. A small, statistically significant, increase was also found in self-efficacy, 3.94 pretest median (IQR 3.25, 4.28), vs 
4.13 post-test median (IQR 4.12, 4.75, p < 0.01), (Z = −4.43, p < 0.01, d = −1.30).
Discussion: The implementation of evidence-based prevention-focused patient education was associated with modest but statistically 
significant increases in anaphylaxis-related quality of life and small, significant improvements in self-efficacy. This intervention was 
successfully implemented in a specialty allergy clinic to improve these outcomes and can be part of broader efforts to enhance patient 
education to reduce delays and improve appropriate use of epinephrine auto-injector.
Conclusion: Brief, evidence-based patient education can modestly improve quality of life and self-efficacy for severely allergic 
patients. More comprehensive interventions in diverse settings are needed to ensure that patient-centered education is coupled with 
linkage to epinephrine auto-injector carriage to ensure improved anaphylaxis outcomes.

Plain Language Summary:  
Why was the study done? 

Many people have severe allergic reactions. These can be prevented with immediate first aid use of medication, but often there are 
delays. We know that there are many reasons for this delay, including how people feel about their illness, along with other factors. This 
study was done to see if patient education based on best available evidence can help make a positive difference for how people at risk 
for severe allergic reactions feel about their illness, which may help reduce these delays in the future. 
What did the researchers do and find? 

We developed and implemented a patient education intervention over the course of 12 weeks in an allergy clinic. The patient 
education was based on best practices in the field. We found that patient education made a small but important difference for patients’ 
quality of life, especially for their emotional health. The intervention also made a small difference for their confidence. 
What do these results mean? 

Patient education is an important part of improving care for people who have severe allergic reactions. We need high-quality patient 
education to be part of larger changes in clinical care so that all patients can have information about how to prevent severe allergic 
reactions and that they can access necessary medication to do so. 
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Introduction
Anaphylaxis is a severe, acute, potentially life-threatening allergic health emergency brought on by an allergy to insect 
stings, food, medication, and immunotherapy.1,2 Global guidelines urge prompt medication administration in the hospital 
setting, as epinephrine is universally available worldwide. In the United States, the incidence rate of anaphylaxis is 42 per 
100,000 person-years with an estimated lifetime prevalence between 1.6% and 5.1%,2–4 the condition is under-treated 
and underdiagnosed in both community and hospital settings. Underuse of epinephrine in the prehospital setting for the 
initial treatment of anaphylaxis is a known barrier to patient outcomes.3,4

Symptoms of anaphylaxis can present within minutes of exposure, leading to basophil and mast cell cytokine release 
in an immune-mediated systemic response.1,5 Epinephrine, an alpha/beta-agonist, is the current medication of choice for 
all-cause anaphylaxis first aid treatment.6,7 Early immediate management with epinephrine auto-injectors (EAI) can 
prevent complications including respiratory arrest, cardiac arrest, and death.5–7 Delayed treatment of anaphylaxis is 
associated with higher mortality and higher risk of complication with lower responsiveness to medical treatment.5,7

Early intervention for anaphylaxis treatment has the greatest ability to improve outcomes and reduce health complications; 
therefore, initial management in the community setting is an urgent public health concern. At present, national guidelines 
specifically address barriers to care with timely referral, diagnosis, and patient health literacy as positive associations to 
prompt care and early EAI use, however these guidelines are not often adequately implemented in clinical practice.5,7,8 

National and international guidelines underscore the necessity of early use of EAIs and comprehensive patient education to 
improve outcomes and prevent morbidity and mortality.5,7 These guidelines reflect the strong body of existing research, which 
demonstrates a positive relationship between evidence-based patient education and improved adherence to emergency care 
plans, specifically the timely administration of EAIs in pre-hospital and community settings.3,4,9,10 Research has shown that 
when patients and caregivers receive targeted, evidence-informed instruction on anaphylaxis management, there is a greater 
likelihood of prompt EAI use during allergic emergencies.3,4,10 This early intervention is critical, as it can significantly reduce 
morbidity and mortality associated with anaphylactic reactions outside the clinical environment.5,7 Multiple studies support 
the idea that equipping at-risk individuals with the knowledge and skills to recognize symptoms and act quickly translates to 
better emergency outcomes.4,6,9 However, studies consistently demonstrate that patient education is inconsistent.4,5,9 This 
disconnect between best practice guidance and real-world healthcare delivery highlights the need for more effective, system- 
level strategies to ensure that evidence-based recommendations are enacted in practice.5,7

Previous studies have found that a severe allergy diagnosis has a substantial impact on quality of life and can lead to 
reduced self-efficacy.11,12 A diagnosis of anaphylaxis can be a significant, unexpected, life-changing event associated with 
adverse medical experiences and can induce anxiety and increased distress.11,12 Because of diagnosis and symptomatology, 
patients can exhibit heightened avoidance, lower self-efficacy and delay medical care-seeking behaviors, increasing overall 
negative healthcare outcomes related to anaphylaxis prompt care treatment.12–14 These impacts are compounded by structural 
inequities, but they affect patients across socioeconomic groups. Effective patient education can help to counter these 
impacts, but remains inadequately implemented.5,7 This quality improvement initiative built on this literature to develop, 
implement and evaluate an evidence-based intervention that followed guidelines on health literacy and patient 
education.8,15,16 In the West Coast practice setting for this study, patients did not face insurance coverage barriers. 
However, prior to this intervention, patient education was limited and unevenly implemented in this busy clinic setting – 
a common concern across many clinical outpatient settings. Despite a relatively privileged setting, the care team noted 
opportunities to improve the quality of care based on reports of patients lacking an understanding of anaphylaxis and 
appropriate use of EAIs.5–7 The objective of this study was to evaluate whether this brief evidence-based intervention could 
improve anaphylaxis-related quality of life and self-efficacy, and whether it can be successfully incorporated into practice.

Materials and Methods
Intervention Development
The intervention combined nursing and public health approaches to patient education. The study team identified 
evidence-based patient education as a means to address health disparities to support anaphylaxis-diagnosed patients 
with the information necessary to recognize signs and symptoms of anaphylaxis.8,15,17 According to Schultz et al, “high 
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levels of health literacy without a corresponding high degree of patient empowerment creates an unnecessary dependence 
of patients on health professionals, while a high degree of empowerment without a corresponding degree of health 
literacy poses the risk of dangerous health choices”.16 When empowerment is paired with health literacy, patients report 
improved quality of life and increased self-efficacy, which can lead to improved health outcomes.8,13,16

First, an educational pamphlet was developed following best practice guidance. The primary objective of the pamphlet 
“Anaphylaxis: a Big Word for a Big Problem” (Figure 1) was to help patients achieve the following competencies:

1. Understand common causes of severe allergy: anaphylaxis.
2. Know how many epinephrine auto-injectors a person should have.
3. Seek appropriate care, including follow-up and when to call 9-1-1.

The purpose of selecting instructional strategies and a trifold pamphlet for the intended lay public audience was to 
maximize engagement. Relevance and usability are essential for the adult learner.15 The information visually addressed 
the behavioral needs of the adult patient audience in plain language. The purpose of the trifold was to serve as a guide to 
avoid misinformation: website resources provided a collection of trusted, reliable resources to help the patient make 
informed decisions. Best practice guidance also indicates that active teaching and teach-back strategies are most 
effective.16 Therefore, these strategies were paired in the intervention with using the pamphlet with the objective that 

Figure 1 Continued.
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this approach would enable the patient to participate in shared decision-making and use the assembled resources in the 
pamphlet to prevent delayed use of EAI.16

Study Design
The quality improvement study utilized a retrospective pretest-posttest intervention design and retrospective chart review.

Ethical Approval
Ethical approval was obtained by the Johns Hopkins School of Nursing DNP Scholarly Project Ethical Review 
Committee (#394). This study was carried out as the first author’s doctoral work and was determined to be a quality 
improvement study. As such, it did not constitute human subjects research under the US Department of Health and 
Human Services or Federal Drug Administration regulations and Johns Hopkins University institutional guidelines. 
Therefore, individual informed consent was not required. The study was in compliance with the Declaration of Helsinki 
by undergoing institutional ethical review, was determined to be of minimal risk to the study site’s patients, and followed 
all required ethical standards for quality improvement studies that engaged a clinical practice setting.

Setting
The practice setting for this project was an allergy specialty private practice site in greater Los Angeles. The practice site 
for implementation included two outpatient clinics led by the owner-operator physician. In total, this practice serves 

Figure 1 Anaphylaxis Educational Trifold Brochure “Anaphylaxis: a Big Word for a Big Problem”.
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approximately 2000 insured new patients annually, with a service unit of approximately 8000 empaneled insured 
established patients annually. The practice included a direct care physician provider and a nurse practitioner (NP), for 
the treatment, diagnosis, and prevention of allergy, asthma, and immune-related diseases.

Sample
A convenience sample of adults aged 18 years and older who had a diagnosis of anaphylaxis or allergic angioedema, or 
allergy reaction were eligible to participate. A total of 66 respondents participated in the study.

Inclusion/Exclusion Criteria
Criteria for inclusion was defined by privately insured, established current patient individuals with a diagnosis of food, 
hymenopteran, or medication allergy with or without previous presentation to the emergency care hospital or urgent care 
setting. Hereditary angioedema patients and pediatric patients were excluded from the sample. The sample measure was 
obtained from a single practice group setting comprised of two physical clinics located in the greater Los Angeles area 
between October 3, 2023, and December 19, 2023.

Implementation and Recruitment
The physician, nurse practitioner, and staff at the location participated in the implementation of the project. A chart 
review audit was conducted for all established adult patients over the age of 18 to obtain a sufficiently large sample who 
met the inclusion criteria. No identifying information was extracted or recorded. Data did not contain PHI. Data were 
stored on password and 2FA secure servers on OneDrive compliant with all information technology policies.

Baseline Data and Study Instruments/Measures
A retrospective chart review of the EPIC electronic health record for the service unit population for specialty practice was 
conducted. Data collection included established patients age 18 and older with International Classification of Diseases 
(ICD-10) diagnosis codes of allergic reaction and anaphylaxis, excluding in-hospital coding, and hereditary angioedema. 
A known problem related to the predictive use of ICD-10 algorithms is that despite acceptable validity, the positive 
predictive value of the algorithm will underestimate absolute risk by up to one-third.18,19 Therefore, as a requirement for 
this quality improvement project, an additional manual review of the chart was conducted to identify and evaluate the 
suspected history of allergic anaphylactic reactions before intervention implementation. Diagnosis codes, linkage to 
primary care, appointment completion, and prescription renewal were assessed for baseline data in the chart review.13,14

Since data suggest that individuals with poor anaphylaxis related quality of life may need psychological support in addition to 
medical management of the anaphylactic condition, the study employed the Anaphylaxis Quality of Life for Adults scale 
(A-QoL), a reliable 21-item measure of the effects of anaphylaxis’ impact on three different health domains: the emotional 
domain; the social domain; and on the limitations on life domain.12,14 Each domain is assessed by a different subscale, which 
together can be added up for an overall A-QoL score. The A-QoL scale demonstrates excellent internal reliability, Cronbach 
alpha = 0.96.14 The response options were scored 5 = Never, 1 = Always, with higher scores meaning greater quality of life. This 
is a reverse scoring from the original scale in order to be consistent with the direction of change in the New General Self-Efficacy 
Scale below.14

Self-efficacy was assessed using the 8-item New General Self-Efficacy Scale (NGSE), which has been previously 
found to be superior to earlier general self-efficacy scales.13 This measure provides a reliable assessment of an 
individual’s belief in their ability to achieve goals and their orientation towards learning and change. The Cronbach’s 
alpha = 0.87, 0.88, and 0.85, respectively. The responses options were 5 = Strongly Agree, 1 = Strongly Disagree, with 
higher scores meaning greater self-efficacy.

Intervention Implementation
The intervention occurred over the duration of 12 weeks, including a 15-minute educational session using the developed 
pamphlet reviewing EAI prescription renewal, EAI use, and signs and symptoms of anaphylaxis (Figure 1). Language 
translation was provided for Limited English Proficiency patients identified in the chart review and accommodations 
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were also provided for any disability or impairment, such as mobility access and extended visit time.20,21 A single NP, the 
study lead, implemented the intervention to ensure fidelity. During the pre-implementation phase, sample data was 
collected in a retrospective chart review for diagnoses, appointment completion, prescription renewal, and follow-up 
appointment scheduling. During the intervention phase, patients were provided with Signs and Symptoms of Anaphylaxis 
handout (Figure 1), EAI demonstration with patient EAI and teach back method, and safety plan assessment. During the 
post-intervention phase, the NGSE and AQOL scales were administered and analyzed for the 66 participants.

Results
Data Analysis
There was no missing data in the dataset. Data were analyzed using SPSS Version 29.0.0. Descriptive statistics were used 
to report patient demographics, linkage to primary care, diagnoses, and prescription renewal. For evaluating quality of 
life and self-efficacy, data collected did not show normal distribution as evaluated by Normal Q-Q Plot. Because the data 
did not show normal distribution, a Wilcoxon Sign Rank (nonparametric) test was used to evaluate improvements in 
NGSE and AQOL.

Participant Characteristics
Most participants (51.5%) were aged 30–49. Three quarters (75%) were female, two thirds (66.7%) were white, and 
nearly half (43.9%) attained a 4-year college degree, and nearly half (53.0%) of participants reported an annual individual 
income level of $100,000 to $149,999 (Table 1). All patients reported linkage to a primary care health provider (Table 2). 
Even though all patients had an ICD-10 diagnosis for severe anaphylaxis allergy, only half of the respondents reported 
a diagnosis of severe anaphylaxis allergy, indicating a gap in understanding prior to the intervention. Less than half 
(42.9%) of respondents had carriage and current prescriptions for epinephrine auto-injectors. Additionally, despite the 
high level of insurance coverage for this patient population, approximately half of the respondents of all incomes 
reported difficulty or challenges filling their prescriptions, which is a known barrier to positive health outcomes.

Table 1 Demographic Characteristics of the Sample

Characteristic n %

Age
20-25 3 4.5

26-29 8 12.1

30-39 22 33.3
40-49 12 18.2

50-59 12 18.2

60 and over 9 13.6

Highest Level of Education
High school graduate (high school diploma or equivalent including GED) 1 1.5
Some college but no degree 3 4.5

Associate degree in college (2-year) 4 6.1

Bachelor’s degree in college (4-year) 29 43.9
Master’s degree 19 28.8

Doctoral degree 4 6.1

Professional degree (JD, MD) 6 9.1

Ethnicity
Hispanic/Latino 11 –

Non-Hispanic/Latino 55 –

(Continued)
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Table 1 (Continued). 

Characteristic n %

Race*
White 44 66.7
Black or African American 4 6.1

American Indian or Alaska Native 1 1.5

Asian 14 21.2
Native Hawaiian or Pacific Islander 2 3

Other 4 6

Sex
Male 16 24.2

Female 50 75.8

Income
Less than $10,000 3 4.55
$10,000 to $19,999 1 1.52

$30,000 to $39,999 2 3.03

$40,000 to $49,999 1 1.52
$50,000 to $59,999 2 3.03

$60,000 to $69,999 4 6.06
$70,000 to $79,999 4 6.06

$80,000 to $89,999 2 3.03

$90,000 to $99,999 6 9.09
$100,000 to $149,999 21 31.82

$150,000 or more 14 21.21

I prefer not to answer 6 9.09

Note: *Percentages for race will exceed 100% because participants could select more than one race.

Table 2 Anaphylaxis-Related Background Characteristics

Number and Percent of Participants Who Have Linkages to Care

Variable n %

Do you have a primary care doctor or health care provider?

Yes 66 100

No 0 0

I have been diagnosed with a severe anaphylaxis allergy

Yes 32 48.5

No 34 51.5

I have a current prescription for Epipen or Epinephrine Auto-injector

Yes 29 43.9
No 3 4.5

I have had difficulty filling my prescription due to cost, insurance coverage, 
need for an appointment, transportation, need for prescription, difficulty 
making appointments or attending appointments

Yes 29 43.9

No 3 4.5

(Continued)
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The general Anaphylaxis Quality of Life pretest median for participants (n=66) was 3.88 (IQR = 2.85, 4.81) and the 
post-test median was 3.95 (IQR = 3.38, 4.68) (Table 3 and Figure 2). There was a median 0.07-point increase in scores, 
indicating a slight overall improvement in patient self-rating of the quality of life. Since the data were not normally 

Table 2 (Continued). 

Number and Percent of Participants Who Have Linkages to Care

Variable n %

I have had difficulty filling my Epipen or Epinephrine Auto-Injector 
prescription because:

Cost 11 52.4

Other 2 9.5
Insurance coverage 8 38.1

In my life, I have used an Epipen or Epinephrine Auto-Injector

Yes 9 13.6

No 57 86.4

Table 3 Anaphylaxis-Related Quality of Life (n = 66)

Variable Pre Test Post Test p-value Effect Size

Median IQR Median IQR

Adult Quality of Life 3.88 2.85, 4.81 3.95 3.38, 4.68 <0.01 −0.73

Subscales
Adult Quality of Life Social 4.20 3.08, 4.90 4.35 3.58, 4.75 <0.05 −0.66

Adult Quality of Life Emotional 3.50 3.46, 5.00 4.00 2.96, 4.58 <0.01 −0.69

Adult Quality of Life Limitations 3.75 2.50, 4.83 4.00 3.17, 4.83 <0.01 −0.67

Notes: Median (interquartile range, IQR) pre-test and post-test scores are shown for the Adult Quality of Life total and its 
Social, Emotional, and Limitations subscales. P-values reflect within-participant comparisons of pre- versus post-test scores. 
Effect sizes indicate the magnitude and direction of change; the sign denotes the direction according to the instrument’s scoring, 
and absolute values near 0.2, 0.5, and 0.8 typically represent small, moderate, and large effects, respectively. 
Abbreviation: IQR, interquartile range.

Figure 2 Anaphylaxis Quality of Life Retrospective Pretest Posttest.
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distributed, Wilcoxon Sign Rank test was used to evaluate this difference, which was statistically significant, (Z = −2.77, 
p < 0.01, d = −0.73). Higher scores indicate a better QoL, suggesting the intervention had a small but statistically 
significant impact in improving anaphylaxis-related QoL.

Subscale scores for the AQOL scale were also evaluated separately and demonstrated significant improvements after 
the intervention as assessed by the Wilcoxon Sign Rank test (see Table 3). The AQOL Social subscale pretest median 
improved slightly from 4.20 (IQR = 3.08, 4.90) to a post-test median of 4.35 (IQR = 3.58, 4.75) and this improvement 
was statistically significant with an intermediate effect size (Z = −2.53, p < 0.05, d = −0.66). The AQOL Emotional 
subscale post-test median was 4.00 (IQR = 2.96, 4.58), a 0.5 point improvement from a median pretest score of 3.50 
(IQR = 3.46, 5.00), which was also statistically significant with an intermediate effect size (Z = −2.64, p < 0.01, d = 
−0.69). Finally, the AQOL Limitations subscale post median also increased from pretest score of 3.75 (IQR = 2.50, 4.83) 
to 4.00 (IQR = 3.17, 4.83), which was another statistically significant improvement with an intermediate effect size (Z = 
−2.6, p < 0.01, d = −0.67). Together, the subscales show an overall median improvement of patient-rated subjective 
experience in all three domains, with the greatest improvement in the emotional subscale, and a modest positive effect of 
the total AQOL, all with an intermediate effect size. Pre-post-test findings on the New General Self-Efficacy scale were 
also evaluated with a Wilcoxon Sign Rank test due to non-normal distribution of the data (Table 4 and Figure 3). The 
post-test median score of 4.13 (IQR = 4.12, 4.75) was higher than the pre-test median of 3.94 with an (IQR = 3.25, 4.28), 
and this change was statistically significant with a large effect size (Z = −4.43, p < 0.01, d = −1.30). Higher scores 
suggest greater patient self-rating of self-efficacy, indicating that the intervention had a small, statistically significant 
positive impact.

Table 4 New General Self-Efficacy (n = 66)

Variable Pre Test Post Test p-value Effect Size

Median IQR Median IQR

New General Self-Efficacy 3.94 3.25, 4.28 4.13 4.12, 4.75 <0.01 −1.30

Notes: Median (interquartile range, IQR) pre-test and post-test scores are shown for the New General Self-Efficacy 
measure. P-values reflect within-participant comparisons of pre- versus post-test scores. Effect sizes indicate the 
magnitude and direction of change; the sign denotes the direction according to the instrument’s scoring, and absolute 
values near 0.2, 0.5, and 0.8 typically represent small, moderate, and large effects, respectively. 
Abbreviation: IQR, interquartile range.

Figure 3 New General Self Efficacy scale.
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Discussion
This study employed evidence-based, best-practice guidance for patient education in an allergy specialty clinical setting 
to improve patient quality of life and self-efficacy, with the ultimate goal to improve appropriate use of EAI in the future. 
Patient baseline data indicated large gaps in understanding of their diagnosis of severe anaphylaxis allergy despite 
confirmed ICD-10 codes, poor EAI carriage, and difficulties refilling EAI prescriptions even in this relatively privileged 
population. Small, statistically significant, improvements were found for A-QoL, including its three subscales, with 
intermediate effect sizes as well as for self-efficacy with a large effect size (Figures 2 and 3, Tables 3 and 4). The 
emotional domain of the A-QoL demonstrated the largest improvement; however, all changes demonstrated at least an 
intermediate effect size, suggesting small but meaningful improvements. As neither scale has established MCID criteria, 
future work will need to explore the importance of these improvements for clinical significance. Nevertheless, the results 
of this quality improvement study demonstrate that evidence-based education as part of an empowering patient 
environment can modestly improve anaphylaxis-related quality of life and self-efficacy for patients diagnosed with or 
at risk for anaphylaxis. Integration of this intervention into a broader set of clinical practice outcomes for patient-centered 
care may provide an opportunity to improve patient wellbeing. Although the brief study period prevented collection of 
long-term behavioral data, since both quality of life and self-efficacy are associated with better care-seeking and 
utilization behaviors, these improvements may also lead to increases in appropriate EAI carriage and use that could be 
investigated in future studies.2–4

The findings of this study are consistent with the existing literature, which highlights the impact of patient education 
to improve quality of life and self-efficacy for patients with severe allergies.8,12,14 A diagnosis of anaphylaxis can be 
a significant, unexpected, life changing event associated with adverse medical experiences, can induce anxiety, and 
increase distress, whereas patient empowerment is associated with higher quality of life.11,12 Additionally, because of 
diagnosis and symptomatology, patients can exhibit heightened avoidance and delay of medical care seeking behaviors 
increasing overall negative healthcare outcomes related to anaphylaxis prompt care treatment.12,14 The fact that the 
greatest improvement in this study was in the emotional domain of the A-QoL suggests that this dimension of QoL can 
be influenced by a brief educational intervention. Additional work should be undertaken to ensure that other domains are 
also addressed, and that improvements are sustained. Additionally, there have been numerous calls to collect patient- 
reported outcome measures (PROMs) for allergic disease in an effort to personalize and improve quality of care.22 This 
intervention takes up these calls to build on best practice evidence and collect PROMs, such as A-QoL and NGSE, to 
help improve patient-centered care.

Patient education can improve anaphylaxis-related outcomes in multiple ways. Previous work has demonstrated that 
evidence-based patient education can help provide an empowering environment and improve timely administration of EAIs in 
pre-hospital and community settings.3,4,9,10 Patient education is also generally a cost-effective first step in improving quality of 
care since it is less expensive compared to hospital intervention, does not cause harm to the patient, and can facilitate early 
patient recognition of signs of anaphylaxis.5,23 At the same time, patient education and EAI carriage should be emphasized as 
part of a comprehensive plan of care for anaphylaxis because the cause of delay in epinephrine administration is multifactorial. 
A brief educational intervention on its own is not sufficient to achieve needed improvement. Patients likely require ongoing 
support and face additional structural and social barriers, which also impact their A-QoL and self-efficacy. For instance, it is 
known that patient education related to EAI device use and obtaining renewal of prescription may present immediate financial 
hurdles.9,10 Even in this relatively privileged clinical setting, with an insured sample, nearly half (43.9%) in this study had 
difficulties with prescription renewal (Table 2). Therefore, patient education should be coupled with additional structural 
changes to ensure that all patients have access to EAI, regardless of insurance status.7,23

Future Research Opportunities
Future research could build on this study to effectively integrate patient education into clinical practice, and address the 
entire process from diagnosis to ensuring that each patient has a current EAI prescription and EAI carriage. 
A comprehensive intervention that encompasses multiple points of patient education and incorporates all dimensions 
of A-QoL and self-efficacy coupled with removing structural barriers for EAI carriage (eg by linking each patient to 
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coverage for EAI or free EAI) may be most effective.10,12,14,16 This intervention would ideally be tested in a larger RCT, 
with a diverse population. Importantly, interventions in the future should provide information to patients free of 
commercial influence from EAI manufacturers.

Limitations
This study design, like all quality improvement studies, involved only a single group without a control group. As a result, 
the data does not separate the effects of the intervention from other potential confounding variables.24 Additionally, a key 
limitation of the retrospective pretest-posttest study design is recall bias.25 Participants are asked to reflect and rate their 
previous knowledge, skills, or attitudes after the intervention has occurred, which can lead to inaccurate or biased 
responses because their memories or perceptions may have changed over time. This can affect the reliability of the 
results, as participants might unintentionally overestimate or underestimate their initial status. Another limitation was the 
duration of the intervention and the lack of ability to collect behavioral data on EAI use following the intervention, due to 
the limited time period available for data collection for this study. A longer period would be necessary to be able to assess 
appropriate EAI use in real time. Finally, the study population was relatively privileged; therefore, work in more diverse 
settings is needed to ensure applicability of the findings. However, even with compounding structural issues, many 
impacts on quality of life and self-efficacy affect broad groups of patients with anaphylaxis, and a wide range of practice 
settings struggle with implementing best practices in patient education. Creating an empowering environment is a shared 
goal across these settings.

Conclusions
This quality improvement study demonstrates that a brief, evidence-based patient education intervention can make 
modest improvements in anaphylaxis-related quality of life and self-efficacy and can be effectively incorporated in a busy 
clinical practice setting. This intervention could be integrated into broader efforts that may lead to more appropriate and 
timely use of EAI. As a cornerstone of best practice, patient education is necessary for initial and ongoing clinical 
intervention and improvement of anaphylaxis outcomes.6,7 By devoting greater attention to integrating evidence-based 
patient education as part of patient-centered care, healthcare practitioners can enact a treatment strategy that can improve 
patient wellbeing and may ultimately contribute to improving other anaphylaxis-related health outcomes.
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