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ABSTRACT
Introduction: Asthma patient education is an essential component of asthma management,
just as inhaler treatment adherence and inhaler technique education. These issues face
challenges in the developed world communities and the literature demonstrates data of
various validity supporting the need for educational activities. However, communities with
poor health-care facilities and low socioeconomic status have seen little or no effort to tackle
this challenging area of research.
Methods: This interventional study aims to impact on sustained asthma awareness with
clinic-based asthma patient education. The quasi-experiment recruited asthma patients
from achest clinic within apoor healthcare system at desperate economic and political
times. The educational intervention consisted of an educational video, posters and leaflets,
in addition to the doctor’s clinic encounter and inhaler technique education by clinic nurse.
Results: 24 patients of the initially recruited 87 patients were re-assessed 4 to 12 weeks later,
on the impact of the educational activity on certain asthma awareness parameters. Patients’
awareness of their diagnosis of asthma did not improve despite the educational activity with
p= 0.141. However, there was asignificant improvement with the awareness of patients for
the need of long-term inhalers (p = < 0.0001), adherence to inhaler treatment (p = < 0.0001)
and correct use of inhaler (p = < 0.021).
Discussion & Conclusion: The study supports the feasibility and efficacy of asthma patient
education in poor health-care circumstances at basic levels of asthma knowledge, adherence
and inhaler technique. This interventional study is unique in the circumstances it was carried
out under. Limitations include the large number of dropouts.
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1. Introduction

Asthma is the most common chronic respiratory dis-
ease. Its prevalence can vary from 1% to 24% of the
population [1,2]. As such, it has become a public health
concern, especially as prevalence is on a gradual
increase worldwide [3].

Patient follow-up is usually enough at primary health-
care level for above 95% of patients [4]. However,
a difficult minority of asthmatics require intense specia-
list clinic and in-patient management for prolonged
periods.

Major respiratory, asthma and health-related pro-
fessional bodies worldwide advocate the need to
educate asthma patients as part of the holistic asthma
management. The three main areas of asthma educa-
tion are (1) knowledge, (2) adherence and (3) inhaler
technique.

A Cochrane systemic review of 20 adherence inter-
ventional studies of variable size and material found
20% improved adherence [5]. Doctor-based education
reported improved inhaler technique, QOL and ACT [6],
improved knowledge and improved SGRQ [7], improved
clinical outcomes [8]. Whereas pharmacist-based

education reported improved symptoms and less rescue
use with verbal education [9], improved knowledge [10],
improved inhaler technique and reduced hospitalisa-
tions and ED visits [11].

Other attempts included educational sessions deliv-
ered by nurses and other health-care professionals
documented improved knowledge parameters, adher-
ence and inhaler technique associated with clinical out-
comes such as ED visits, hospitalisations, symptom
burden, rescue use and SGRQ, QOL and ACT [12–16].

The above review demonstrates the literature is
rich in attempts to justify, design, conduct and mea-
sure the impact of various patient-directed educa-
tional programmes. However, optimal composition,
content, depth, mode of delivery and style of the
programme remain a challenge in terms of standardi-
sation, measurement, reproducibility and monitoring.
Furthermore, outcome measures (e.g., QOL, Asthma
Control Test (ACT), lung function tests, exacerbation
risk, morbidity and mortality) were not uniformly stan-
dardised, which poses a major external validity and
generalisability challenge to any study.

Furthermore, gaps in knowledge include the opti-
mal cost-effective standardised method of education,
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their impact on patient-related outcomes, the best
method to supervise and detect non-adherence and
finally, the sustainability and effectiveness of inhaler
technique training.

This study will attempt to test the degree to which
asthma patients in Misurata, Libya respond to
a number of one-stop educational interventions in
a specialist clinic. This assessment is repeated at the
next visit to test retention of the basic, but important
points of the educational material (primary objective).
The study will try to answer the following questions:

(1) Can these educational methods impact on patient
awareness?

(2) Can these educational interventions impact on
inhaler adherence?

(3) Is inhaler technique education feasible and
effective?

2. Methods

2.1. Study design

A quasi-experimental design was selected mainly
because it is not possible to control who receives the
awareness campaign and who does not in the clinic
setting [17]. A randomised controlled trial design
would require randomisation of the sample as well as
a control arm, both of which are not possible for this
study, ethically, culturally and logistically.

The Null Hypothesis states ‘There is no sustainable
impact of clinic-based education on asthma patient
awareness’.

2.2. The intervention

This project entails amulti-faceted one-stop programme
of educational activities. The educational activities
included; reading the leaflet, watching the video and
observing the posters, in addition to a standardised
education-focused clinic encounter and an inhaler tech-
nique training session, as detailed in Table 1 and
Appendices 1–3.

Quota sampling strategy was employed. All patients
fitting criteria will be considered for recruitment in the

study until the limit of 100 patients, which was thought
to be an appropriate sample size according to similar
research projects.

Inclusion criteria: All patients with a new or pre-
vious diagnosis of asthma

Exclusion criteria: Patients below the age of 18,
patients outside area of Misurata, patients whose diag-
nosis of asthma is not clear and needs further workup
before starting treatment, and finally, acutely unwell
asthma patients, who are too unwell to comprehend
the educational material in the clinic.

Recruited patients were requested to return within
4 to 12 weeks to be re-surveyed with the same aware-
ness markers to complete the assessment.

Patients were surveyed with regards to the aware-
ness parameters, which are related to knowing the
diagnosis, being aware of the need for long-term
inhaler treatment, degree of adherence and inhaler
technique assessment, Table 2. It should be noted
that adherence was checked verbally with the patient
in clinic, and inhaler technique was assessed and
corrected in a separate clinic room by a trained
respiratory nurse.

The study was conducted with ethical approval from
Sheffield-Hallam University, Sheffield, UK as well as
Misurata Hospital for TB and Respiratory Medicine.
Participant information sheet and participant consent
form were both designed in accordance with Sheffield-
Hallam guidance and were reproduced in Arabic.

3. Results

Ninety patients were recruited, but three did not
consent to enter the study. Only 24 patients came
for a follow up visit during the study period, out of
87 consented patients (27.6%). Data from the 24

Table 1. Details of asthma clinic-based educational interventions.
Doctor interview During clinic encounter, 3 basic educational points are discussed with the patient and relative. These are (1) the name

of diagnosis ‘asthma’, (2) the fact that this is a chronic condition and that (3) inhaler use should be long term rather
than a short course.

Leaflets Leaflets were designed locally to answer common questions and correct misconceptions. They include much wider
and deeper information about asthma, but further emphasise the main points of awareness of the study (diagnosis,
chronicity, inhaler adherence and technique). Leaflets also included a side on inhaler technique.

Posters 4 (two A2 and two A3) educational posters were also produced with the same messages (diagnosis, chronicity, inhaler
adherence and technique). They included caricatures, patient stories, pictures of celebrities using inhalers and
inhaler technique instructions.

Video A 41-minute educational video was produced locally to include a TV programme and other videos demonstrating 6
inhaler techniques.

Inhaler technique clinic A separate nurse clinic was setup to assess and correct inhaler technique by the clinic nurse. In the subsequent clinic
(post-intervention) the same routine of inhaler technique assessment was carried out.

Table 2. Asthma awareness parameters surveyed pre & post-
intervention.
Survey question Available response

(a) Patient awareness of the diagnosis of
asthma

Yes – No – Suboptimal

(b) Patient awareness on need for long-
term inhaler treatment

Yes – No – Suboptimal

(c) Patient adherence to inhaler treatment Yes – No – Suboptimal
(d) Correct use of inhalers Yes – No – Suboptimal
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patients will be analysed for the comparative study.
Table 3 shows patient demographics, indicating even
distribution amongst all age groups, the majority to
be non-smokers – 20 out of 24 (83%). Other asthma-
related patient parameters such as PEFR, spirometry,
ACT, exacerbation rate and hospitalisations were not
collected from patients notes. However, the clinic
has an open-door setup accepting any respiratory
patients. Mean follow-up interval was 61 days, ran-
ging from 12 to 138 days.

Pre and post-intervention data show clear numer-
ical trend towards improvement in ‘awareness of
diagnosis’ (10 to 16), ‘awareness of need for long-
term inhaler treatment’ (6 to 18), ‘adherence to inha-
ler’ (1 to 16) and ‘correct inhaler technique’ (0 to 5),
see Table 4.

The 50th percentile (median) for the four parameters
pre and post-intervention was calculated by ranking the
scores from 1 for the highest favourable result. The
Wilcoxon test was used for this ordinal data to compare
baseline with post-intervention data. The data do not
follow the normal distribution curve. Table 5 shows the
results of the Wilcoxon test.

Despite the mean value changing for the first para-
meter of ‘awareness of diagnosis’ from 2 to 1 post-

intervention, the test did not detect a significant change
at a p-value = 0.141. This indicates the null hypothesis to
be true with regards to the awareness of diagnosis.
However, ‘awareness of need for long-term inhaler
treatment’, ‘adherence to inhaler treatment’ & ‘correct
use of inhaler’ had significant p values of < 0.0001,
< 0.0001 & 0.021, respectively. The null hypothesis for
the three latter respective parameters was not true,
indicating the clinic-based interventions can improve
asthma patient awareness.

4. Discussion

This study is an important informative step towards
improving the overall awareness, education and
knowledge of asthma patients in general, but more
specifically in similar communities and circumstances
to today’s Libya [18].

The results of the study demonstrate a statistically
significant impact of clinic-based education on basic
asthma awareness and inhaler adherence and techni-
que. Despite no significant improvement in patients’
awareness of the diagnosis of asthma (p = 0.141),
there was improved patients’ awareness of the need
for long-term inhalers (p = < 0.0001), improved patient
adherence with inhalers (p = < 0.0001) and improved
rates of correct inhaler technique (p = 0.021). Successful
implementation of such clinic-based educational activ-
ities requires the utilisation of a combination of leader-
ship and personal skills.

The design of the educational intervention offers
reproducibility, ease of access, and credibility to the
confused patient in similar cultural backgrounds.
Finally, the benefits are universal to all, and not just
to those recruited. However, engagement is not

Table 3. Patient demographics (age, sex and smoking status).
Age 16–25 2

26–35 3
36–45 5
46–55 5
56–65 3
> 65 6

Sex M 10
F 14

Smoking Status Never smoker 20
Current smoker 3

Ex-smoker 1

Table 4. Pre and post-intervention survey results.
1. Patients’ awareness of the diagnosis of asthma

Pre-intervention (n = 24) Post-intervention (n = 24)
Aware of diagnosis 10 16
Not sure of diagnosis 7 2
Not aware of diagnosis 4 6
New diagnosis 3 0

2. Patients’ awareness of need for long term inhaler treatment
Pre-intervention (n = 24) Post-intervention (n = 24)

Recognises need for long term inhaler treatment 6 18
Does not recognise need for long term inhaler treatment 15 6
New diagnosis 3 0

3. Patients’ adherence to inhaler treatment
Pre-intervention (n = 24) Post-intervention (n = 24)

Takes preventer treatment regularly 1 16
Takes preventer treatment intermittently 4 1
Only uses rescue inhalers 6 5
Uses no inhaler treatment 10 2
New diagnosis 3 0

4. Correct inhaler technique
Pre-intervention (n = 16) Post-intervention (n = 16)

Correctly using inhalers 0 5
Incorrect use, corrected to a large degree 12 9
Incorrect use, corrected to a moderate degree 2 2
Incorrect use, corrected to a small degree 1 0
Inhaler technique not assessed 1 0
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guaranteed with material such as leaflets, posters and
videos.

The quantitative data demonstrate a favourable
statistically significant impact of educational interven-
tions on asthma awareness in the clinic setup in the
patient population. Despite the large number of drop-
outs for the post-intervention analysis, the overall
result is encouraging for asthma patients in similar
health-care settings.

Contrary to the efforts to develop asthma patient
education in the developed world, the literature does
little to add applicable interventions to the under-
developed communities. This study covers uncharted
territory of an asthma educational activity in an under-
developed country in a low socioeconomic environment
at a time of collapsing public health-care facilities [18].
The steps taken to achieve this clinical and statistical
significance are few and simple and can be feasibly
applicable to such societies. The harsh environment
surrounding this study is unmatched in other studies,
even in those countries belonging to the ‘third world’.

The knowledge aspect of the study only addresses
the very basics of asthma. The quasi-experimental
data do not show improvement in awareness of diag-
nosis, but awareness of need for long-term inhaler use
has improved with statistical significance. The reason-
ing for this includes poor health literacy, poor docu-
mentation standards, the phenomenon of shopping
around doctors and denial related to social stigma.
Attempting to address in-depth knowledge of asthma
using scores such as KASE-AQ, AKQ, AKBQ or ABC
questionnaires is the next stage up from this current
basic step at the first visit. These questionnaires can-
not be applied to patients who do not know their
diagnosis. This strongly reflects the NAEPP recom-
mendation of tailoring educational activities to the
health-literacy levels of communities [19].

The significant improvement in adherence in the
quasi-experiment is reflected in various studies other-
wise. Normansell reported a 20% improvement in
adherence with 95% CI 7.52–32.74 in a meta-analysis
of 20 RCTs [5]. The adherence data, although small,
adds to the body of evidence that simple educational
interventions could make a difference. Furthermore,
the data is unique in terms of simplicity, applicability
and generalisability to such poor health-care systems.

The most improved educational activity from the cur-
rent study was inhaler technique education which was
statistically and clinically significant (p-value = 0.021)
reflecting clinical studies findings from various settings
includingdifficult asthma clinics, EDpatients, primary care
settings.

There is good internal validity of this prospective
study, as the survey items directly measure the degree
of the asthma patient awareness as documented by
the doctor during the clinic to minimise the threat to
data validity.

The study is limited by a lack of external validity to the
awareness survey items, as these have been extrapolated
from real-life clinic practice. More importantly, attrition
bias has had themost negative effect on the study, as the
pre-intervention phase recruited 87 patients from
Dec 2017 to Apr 2018. Only 24 (28%) returned within
the period of the study. Any effect of the interventions on
the 63 (72%) patients who dropped out could not be
accounted for in concluding the study. Rater bias could
also be argued in this study; however, the effect of rater
bias could only be minimal as the survey items needed
minimal judgement when being scored. Furthermore,
selection bias in this cohort is minimal as the hospital is
public, with all classes of the community are seen.

The main reasons for the large dropout rate are
related to health-literacy, cultural phobias of inhaler
treatment, lack of clinic management system, and
a limited access to the clinic, despite offering an open
walk-in option to study recruits.

5. Conclusion

Clinic-based education appears to have a sustainable
impact on asthma patient awareness in communities of
similar settings and conditions as Misurata. These find-
ings need to be interpreted with caution when gener-
alising to other communities and settings. Amongst
the other study limitations is the high rate of dropouts
causing a large attrition bias.

Finally, this is an overall positive finding in an
otherwise untouched territory of asthma awareness
in communities of poor health-care services.

This area of research has seen increasing interest in
the recent few decades; however, the setting at which
this study was undertaken has not been matched
before in the literature. Further research is therefore
desperately needed with certain precautions to miti-
gate the limitations that faced this study.

Doctors and nurses in similar communities should
not despair of the low awareness levels amongst
asthma patients. Indeed, they should focus on certain
aspects of education such as knowing the diagnosis,
emphasis on adherence and inhaler technique train-
ing. These have been shown to improve overall edu-
cation as a surrogate for improved quality of life and
reduced morbidity.

Table 5. Wilcoxon signed ranks test results.

Pre-
intervention

Post-
intervention

Wilcoxon Signed
Ranks Test
(p value)

Awareness of diagnosis
of asthma

2.0000 1.0000 0.141

Awareness of need for
long term inhaler
treatment

2.0000 1.0000 < 0.0001

Adherence to inhaler
treatment

4.0000 1.0000 < 0.0001

Correctly using inhalers 2.0000 2.0000 0.021

4 A. ZARMOUH



Disclosure statement

The author reports no conflicts of interest. The author alone
is responsible for the content and writing of the paper.

ORCID
Anas Zarmouh http://orcid.org/0000-0001-5906-6491

References

[1] Loftus PA, Wise SK. Epidemiology and economic bur-
den of asthma. International forum of allergy & rhi-
nology. Wiley Online Library; 2015. Available from:
https://onlinelibrary.wiley.com/doi/abs/10.1002/
alr.21547

[2] Nunes C, Pereira AM, Morais-Almeida M. Asthma costs
and social impact. Asthma Res Pract. 2017;3(1):1.

[3] Woodruff PG, Bhakta NR, Fahy JV. Asthma: pathogen-
esis and phenotypes. In: Murray and Nadel's Textbook
of Respiratory Medicin; 2016. p. 713–730.e7.

[4] Global initiative for asthma. Global Strategy for Asthma
Management and Prevention. 2018.

[5] Normansell R, Kew KM, Stovold E. Interventions to
improve adherence to inhaled steroids for asthma.
Cochrane Database Syst Rev. 2017;4:CD012226.

[6] Dudvarski Ilic A, Zugic V, Zvezdin B, et al. Influence of
inhaler technique on asthma and COPD control:
a multicenter experience. Int J Chron Obstruct
Pulmon Dis. 2016 Oct;6(11):2509–2517.

[7] Wang KY, Wu CP, Ku CH, et al. The effects of asthma
education on asthma knowledge and health-related
quality of life in Taiwanese asthma patients. J Nurs
Res. 2010 Jun;18(2):126–135.

[8] Mu S, He QY, Yu B, et al. The impact of an asthmatic patient
education program on asthma control and quality of life.
Zhonghua Jie He He Hu Xi Za Zhi. 2006 Nov;29
(11):731–734.

[9] Diamond SA, Chapman KR. The impact of nationally
coordinated pharmacy-based asthma education
intervention. Can Respir J. 2001;8(4):261–265.

[10] Saini B, LeMay K, Emmerton L, et al. Asthma disease man-
agement-Australian pharmacists’ interventions improve
patients’ asthma knowledge, and this is sustained. Patient
Educ Couns. 2011 Jun;83(3):295–302.

[11] Sterné SC, Gundersen BP, Shrivastava D. Development
and evaluation of a pharmacist-managed asthma edu-
cation clinic. Hosp Pharm. 1999;34(6):699–706.

[12] Demi̇ralay R. The effects of asthma education on
knowledge, behavior and morbidity in asthmatic
patients. Turk J Med Sci. 2004;34(5):319–326.

[13] George MR, O’dowd LC, Martin I, et al. A comprehensive
educational program improves clinical outcome mea-
sures in inner-city patients with asthma. Arch Intern
Med. 1999;159(15):1710–1716.

[14] Szpiro KA, Harrison MB, VanDenKerkhof EG, et al.
Asthma education delivered in an emergency depart-
ment and an asthma education center: a feasibility
study. Adv Emerg Nurs J. 2009 Jan-Mar;31(1):73–85.

[15] Gallefoss F, Bakke PS. The effect of patient education in
asthma, a randomized controlled trial. Tidsskr Nor
Laegeforen. 2002 Nov 20;122(28):2702–2706.

[16] Hesselink AE, Penninx BW, van der Windt DA, et al.
Effectiveness of an education programme by
a general practice assistant for asthma and COPD
patients: results from a randomised controlled trial.
Patient Educ Couns. 2004 Oct;55(1):121–128.

[17] Fox N, Hunn A, Mathers N. Sampling and sample size
calculation. The NIHR RDS for the East Midlands/
Yorkshire & the Humber. 2007.

([18]) World Health Organisation. Libya Health Situation Reports.
2017.

[19] National Heart, Lung, and Blood Institute. National Asthma
Education and Prevention Program. Expert panel report 2:
guidelines for the diagnosis and management of asthma.
Bethesda MD: US Department of Health and Human
Services, National Institutes of Health; 1997. (Publication
no. 97-4051. Web of Science 2009).

LIBYAN JOURNAL OF MEDICINE 5



Appendices

Appendix 1.
Asthma leaflet in Arabic (colour printed on both sides and folded in 3)
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Appendix 2.
Asthma awareness posters printed on A2 and A3 size sheets. These were stuck to
corridors and waiting rooms
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Appendix 3.
Screenshot of a combined asthma educational video (inhaler technique + explanatory
information)
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