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Abstract: Background: Inhala-
tional therapy is a major compo-
nent of asthma management, with
efficacy dependent on the pa-
tient’s inhalation technique.
Proper patient education deter-
mines technique mastery and in-
halation outcomes. Every paedia-
trician may be faced with the need
to either prescribe or reinforce the
technique of inhaler therapy in
asthmatic patients. This study was
thus embarked upon to ascertain
the depth of inhaler technique
knowledge of Nigerian paediatri-
cians in training.
Objectives: To ascertain the
knowledge of senior registrars in
paediatrics about the technique
and use of MDIs.
Materials and methods: This was
a cross-sectional and descriptive
survey in which all consenting
paediatric senior registrars, who
were present at the 2016 Health
Resource management course
organized by both Postgraduate
Medical colleges in Nigeria, were
recruited. Knowledge of critical
steps of Metered Dose Inhaler
(MDI) device technique was as-

sessed via a self administered
questionnaire. Data entry and
analysis was done using SPSS
version 21.
Results: Fifty five Paediatric sen-
ior registrars (21 males, 34 fe-
males) were recruited. Their ages
ranged from 24 to 44years with
modal age of 32years. Inhaler pre-
scription had been made by up to
74.5% of them within the past 6
months, with 51.2% of these pre-
scribing within the past month.
Basic knowledge on inhaler use
was obtained from postgraduate
training in 32.7% and medical
school in 23.6%. The knowledge
score was good in 14.5% of them
and poor in 85.5%.
Conclusion: This study has shown
that many Nigerian paediatricians
in training lack the basic knowl-
edge of MDI technique.
Recommendations: There is need
to reinforce training on basic in-
haler technique skills of paediatric
resident doctors as this will posi-
tively impact on asthma control.
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Introduction

Inhalational therapy is a major component of asthma
management.[1,2] This is primarily because of the effec-
tiveness of delivery of inhaled medication to the target
site, their rapid onset of action and few systemic adverse
effects.[1,3] Metered-dose inhalers (MDIs) are the most
commonly prescribed inhaled medications for asthma,
with proven efficacy in the management of childhood
asthma, when appropriately delivered.[3-6] Poor applica-
tion technique amongst patients can partly explain the
continued global high burden of asthma in terms of both
acute exacerbations and asthma complications.[1,3,7-9] As
a result, current international guidelines on inhaler use
strongly recommend that ‘the physician should demon-

strate to the patient at initial visit how to use the various
inhaler devices and then determine during regular follow
-up visits if the preferred device is used properly.[1]

Paediatricians, who are the mainstay of child health and
asthma management, may need to either prescribe or
reinforce the technique of MDI use in asthmatic patients,
in regular or emergency practice. There is no docu-
mented study on the knowledge of the technique of MDI
use amongst Nigerian paediatricians. Paediatricians in
training (resident doctors) form a major bulk of the work
force involved in the management of Nigerian children
with bronchial asthma. Adequate knowledge of inhaler
technique amongst them is critical towards achieving
good asthma control in these children. This study thus
set out to ascertain the level of knowledge of Nigerian
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senior paediatric residents, on the correct technique of
MDI use and possible factors associated with their
knowledge.

Methods

This was a cross-sectional analytical survey. All con-
senting paediatric senior registrars attending the Na-
tional and West African post graduate medical college
management courses in Lagos and Ibadan, Nigeria, in
July and August 2016were recruited. A self-
administered, structured and validated questionnaire
adapted from a similar study done in Spain by Vicente et
al. was distributed amongst all the consenting senior
registrars and the ones filled by paediatric residents were
analysed for the purpose of this study.10

Information obtained included socio-demographic data
like age, gender, region of practice; date of last inhaler
prescription and familiarity with basic steps of MDI
device technique. The steps included removing the cap
and shaking the inhaler, holding the inhaler upright and
tilting the head slightly back, appropriate placement of
the inhaler in the mouth, actuating the device as patient
breathes in, continued breathing in, holding of breath for
about 10 seconds, removing the inhaler from the mouth
and breathing out slowly, rinsing the mouth if using in-
haled corticosteroid, and priming of a new inhaler.
Among 12 questions asked, 4 specific questions accord-
ing to American Thoracic Society specifications on MDI
use in children, assessed objective knowledge: knowl-
edge of priming of MDIs and additional use of spacer
device in children, administration technique for multiple
MDI doses and frequency of reassessment of patient
MDI technique.11 Scoring was done using a modifica-
tion of the Inhaler Device Assessment Tool (IDAT) vali-
dated scoring system.[12] Correct and wrong answers
were scored  1 and zero respectively. Maximum and
minimum obtainable scores were four and zero respec-
tively. Scores less than or equal to two were graded as
poor while scores above two were graded as good. Fac-
tors which may affect knowledge of MDI use were as-
sessed and these included age, gender, region of prac-
tice, period of most recent MDI prescription and major
source of knowledge on MDI use.

Data analysis was done using Statistical Package for
Social Sciences (SPSS) version 21. Relevant means and
percentages were computed with tabular and graphical
representation of data. Chi square statistical test was
used to check for significant associations between cate-
gorical variables. A p < 0.05 was regarded to be statisti-
cally significant.

Results
General data

Fifty five of up to two hundred questionnaires distrib-

uted during the update courses were filled by paediatric
senior resident doctors, and all were analysed for the
purpose of this study. There were twenty one (38.2%)
males and thirty four (61.8%) females giving a male to
female ratio of 0.6:1. The ages of the respondents ranged
from 24 to 44years with a mean age of 34+ 3years. The
respondents were from 5 out of the 6 geo-political zones
in Nigeria and all worked in tertiary institutions. None
of them was from the North Eastern geo-political zone
of Nigeria. Up to 87.3% (48) of them graduated from
medical school within five to ten years of this study,
with the mean number of years of graduation being 8.6
years + 2.2 (table 1). The source of knowledge of MDI
use was mainly from postgraduate training. Fig 1.

Table 1: Sociodemographic characteristics of respondents

Fig 1: Source of knowledge of inhaler technique

MDI technique familiarity and reassessment of patients

Familiarity with at least six of the nine listed steps in
MDI technique was acknowledged by 43 (78.2%) of the
respondents. Only 17 of them (30.9%) were familiar
with all the nine listed steps and 6 of these had pre-
scribed MDI within the preceding month. Twelve of
them (21.8%) were familiar with only 5 or less steps,
and out of these, 7 had prescribed MDI within the pre-
ceding month Altogether, twenty one (38.2%) of the
respondents had consulted a patient with bronchial

Categories Frequency Percentage (%)

Age group (years)
24 -34 24 49
35-45 25 51
Gender
Male 21 38.2

Female 34 61.8
Region
North 12 21.8
South 43 78.2

0-5 1 1.8

6-10 47 85.5

>10-15 6 10.9

>15 1 1.8

Post-graduation duration (years)

Scientific meeting
4%
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asthma and prescribed MDI in the preceding 1 month,
while an additional 20 (36.4%) had prescribed MDI
within six months of the study. See table 2. Of the re-
spondents, 98.2% (54) were aware that it was their duty
to train patients on inhalation technique while 76.4%
(34) actually did engage in patients training on correct
MDI technique in their institutions. Five (9.1%) of them
combined this responsibility with pharmacists in their
institutions. Regular reassessment of patient’s skill at
MDI use was done by 34 (61.8%) of the respondents
while 18 of them (32.7%) sometimes assessed and 3
(5.4%) hardly or never assessed patient’s skill at MDI
use.

Table 2: Last time Inhaler prescription was made

Fig 2: Knowledge score based on duration of latest MDI
prescription

MDI knowledge score and associated factors

Knowledge score was good in only 8 (14.5%)of the re-
spondents (3 males and 8 females) with a larger propor-
tion- 47 (85.5%) having poor knowledge.  Two factors
which comprised two of the four objective questions
used to derive the knowledge score were significantly
associated (p<0.05) with a good knowledge score-
namely, knowledge of what was meant by priming an
inhaler and knowledge of how to administer multiple
prescribed doses of MDI. See table 3.  None of the socio
demographic characteristics was significantly associated
with knowledge score, although 6 of those with a good
knowledge score were aged between 35 to 45 years (X2

=1.36, p = 0.24) and with the same number having
graduated from school between 6 to 10 years of this
study (X2 =2.75, p = 0.52). See figure 2. Acknowledge-
ment of familiarity with basic steps in MDI technique
was also not significantly associated with knowledge
score (X =2.613, p=0.106). Other factors included the
source of knowledge and time of latest prescription and
these were not significantly associated with knowledge
score. See table 4

Duration Gender
Male
N=21[%]

Female
N=34[%]

Total. N=55[%]

<1 week 5(23.8) 4(11.8) 9(16.4)
>1 week but <1 month 5(23.8) 7(20.6) 12(21.8)
>1 month but < 6months 7(33.3) 13(38.2) 20(36.4)
> 6 months 4(19.1) 10(29.3) 14(25.5)

Table 3: Response to key questions and knowledge score

Table 4: Association between MDI technique knowledge with
sociodemographic and other variables

*F = Fischer’s exact test

Discussion

Paediatric senior residents in Nigeria were found in this
study, to be deficient in their knowledge of MDI tech-
nique and use based on the objective knowledge based
questions used to aggregate the knowledge score. This is
similar to findings in studies on paediatric residents in
other countries and amongst other specialties and health
workers, in various countries including Nigeria.[13-16]

About 84% of Nigerian doctors in Owo, Ondo state Ni-
geria and 85.8% of Spanish physicians had poor knowl-
edge of inhaler technique.[10,16]The Nigerian study how-
ever, required practical demonstration of the basic steps
in MDI technique while the Spanish study was a similar
questionnaire based study where the knowledge score

Objective
Questions

Good
Knowledge
N=8

Poor Knowl-
edge
N=47

Total
N=55

Statistics

1. What is MDI priming?
Correct 6(75) 3(6.4) 9(16.4) X=23.52

P=0.00Wrong 2(25) 44(93.6) 46(83.6)
2. Administering multiple doses at a time or separately
Correct 7(87.5) 26(55.3) 33(60) X=2.95

P=0.09Wrong 1(12.5) 21(44.7) 22(40)
3. Assessment of patients’ knowledge of MDI at clinic visits
Correct 6(75) 28(59.6) 34(61.8) X=0.77

P=0.68Wrong 2(25) 19(40.4) 21(38.2)
4.Mention of use of spacer device in children
Yes 1(12.5) 6(12.8) 7(12.7) X=O.OO

O
P=0.983

No 7(87.5) 41(87.2) 48(87.3)

Variable
Good
N=8

Poor
N=47

Total
N=55

Statis-
tic (X2)

P-
Value

Age
22-34 2 25 27 1.36 0.24
35-45 6 22 28
Gender
Male 3 18 21 0.002 0.97
Female 5 29 34
Region of practice
North 2 10 12 0.16 0.69
South 6 37 43
Years of graduation
5 years 0 1 1 2.75 0.52
6-10 years 6 41 47
> 10 years 2 5 7
Knowledge source
Medical school 1 12 13 F*=2.3

05
0.82

Personal study 0 4 4
Scientific meetings 0 2 2
Postgraduate training 3 15 18
Personal experience 1 4 5
Multiple sources 3 10 13
Duration of latest
prescription
<1 month 4 17 21 1.47 0.69
>1 but < 6 months 2 18 20
>6 months 2 12 14

Knowledge Score
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was based on responses to certain knowledge based
questions. When asked to assess themselves, only 18.5%
of doctors in Turkey felt they had adequate knowledge
of inhaler use, and this was also a questionnaire based
study involving mainly paediatricians and pulmonolo-
gists. The reasons for such global low scores on physi-
cian inhaler use and technique knowledge have not been
reported. However, over two decades ago, a massive
nationwide education campaign amongst Spanish physi-
cians managing obstructive lung diseases was embarked
on to train them on proper inhaler technique and use.10

Despite this, the study done recently to assess their
knowledge still revealed a paucity of knowledge.10

With the efficacy of inhaled medication being largely
dependent on the right technique of use by patients for
deposition of the appropriate drug dose at the target site,
this paucity of knowledge of physicians is inimical to
the achievement of optimal asthma control. This is be-
cause the prescribing physician according to guidelines
should educate the patient, and this cannot be effectively
done if the physician has poor knowledge of the tech-
nique.1 Poor prescribing physician’s knowledge of MDI
technique may partly explain why studies on asthma
control in patients in and outside Nigeria have consis-
tently not been optimal.3,9 Onyedum et al. in Enugu,
Nigeria found that only 22.1% of asthmatic patients
used their inhalers adequately and related this to poor
knowledge of the providers who should educate them.[9]

With the high cost of these devices added to the cost of
misuse which may not be quantifiable, especially uncon-
trolled airways disease, such incorrect use should be
avoided especially in developing countries like Nigeria
where intensive care is not readily available. Fink and
Rubin in the United States noted that poor inhaler tech-
nique would lead to increased morbidity, mortality, fre-
quent acute exacerbations with continued “step up” of
drug dose without realizing that the initially prescribed
dose was not being received further increasing cost with
more wasted medication.3

In this index study, there was no defined source of
knowledge of MDI technique with the vast majority
stating different sources. This is not surprising because
education on inhaler technique is not part of the aca-
demic curriculum of many medical schools since this is
considered a relatively easy procedure.[3,10] The highest
percentage of the respondents got their knowledge from
postgraduate training with few being taught in the medi-
cal school. Other studies observed different sources of
knowledge. The source of knowledge as observed by
Vincente et al. in Spain and from the study carried out
by the Turkish Respiratory Society Inhalation Therapy
Group(INTEDA-1 study)in Turkey was however mainly
from personal study of literature (34% and 74% respec-
tively).[10,15] This is contrary to our finding of only 7%
from personal study. The source of knowledge however
did not significantly impact their knowledge score on
correct use of the MDI.

Of all the questions used to assess the knowledge score,
only knowledge of priming was consistent with a good
knowledge score with the difference being statistically

significant. Although priming is one of the critical steps
in MDI use, there have been very few studies on knowl-
edge of priming amongst doctors.2,3,11,12 Priming which
is the process of actuating the MDI prior to inhalation,
to ensure dose consistency, is recommended prior to
first use and after a specific number of days have
elapsed between actuations. Priming is a necessary step
for all MDIs, though the number of puffs and frequency
differ for specific manufacturers.5 Prior to first use, an
MDI should be shaken, followed by some actuations
wasted to the atmosphere. The number of actuations
depends on the drug, formulation, propellants, and
manufacturer. Most of the respondents with the knowl-
edge of priming which was asked as an open ended
question in the study, had a good knowledge score.

The response to the regularity of assessment of patient’s
skill, though said to be done always by the greater per-
centage of the respondents, and familiarity with most of
the basic skills as ticked by the greater majority, may
not actually reflect actual clinical practice since most of
those that answered in the affirmative could not respond
to the basic question on method of administration of
multiple doses and priming of inhalers. These are steps
that should form a part of what the patients are taught. In
Spain, only 27.7% of the respondents claimed to always
assess patient’s inhalation technique.10

The duration of last prescription of MDI was found not
to significantly affect knowledge score. This is similar
to the finding on paediatric residents in the US who had
been regularly prescribing.14 The sparse mention of the
use of spacer device in children amongst these paediatric
residents may be as a result of its relative unavailability
in many parts of the country thus making its use infre-
quent. However, studies have shown that homemade
spacer devices are equally effective and its use should be
encouraged especially amongst paediatricians whose
primary role is the welfare and health of children.3

Conclusion

There is poor knowledge of proper skills required for
MDI use amongst pediatricians in training especially
knowledge of priming an MDI device and method of
administering multiple doses.
Recommendation: There is need to reinforce adequate
knowledge and practice of the use of metered dose in-
haler device among paediatric residents in Nigeria. This
should not be taken for granted during their postings in
respiratory paediatrics.

Disclosures: This work was presented as a conference
paper at the 48th Annual General Meeting and Scientific
Conference PANCONF Kaduna 2017 of the Paediatric
Association of Nigeria on the 28th of January, 2017.
Book of Abstracts No D304
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Limitations

The sample size was small comprising only the paediat-
ric senior residents present at the course. The low skill
demonstrated by the respondents in the present study
may be attributed to the fact that the subjects were sen-
ior residents who are already narrowed in their scope of
paediatric training by the default design of the training
programme. Most of them may not be in pulmonology
training and might have forgotten the basic training
about the use of the MDI acquired during junior resi-
dency rotations. Junior residents who are more likely to
rotate through pulmonology units and attend to children

with bronchial asthma may have been more appropriate
as respondents in this study.

Authors’ contributions
Concept- NC; Design-NC, EJ, MC, UN; Definition of
intellectual content-EJ, AA, NC, MC; Literature search-
NC, MC; Data acquisition-MC, NS; Data analysis-NC;
Manuscript preparation- NC,MC; Manuscript editing
and review-EJ, AA, NC
Conflict of interest: None
Funding: None

References

1.     Asher I, Billo N, Bissell K,
Chen-Yuan C, Ellwood P,
Sony A El, et al. Global
Asthma Network. The Global
Asthma Report
www.globalasthmanetwork.org
global asthma report 2014.
2014;

2.    Global Initiative For Asthma.
Global Strategy for Asthma
Management and Prevention.
2016. Available from:
www.ginasthma.org

3.    Musa BM, Aliyu MD. Asthma
prevalence in Nigerian adoles-
cents and adults: systematic
review and meta-analysis. Afr J
Resp Med. 2014 (10)

4.    Global Initiative For Asthma.
Pocket Guide for Asthma Man-
agement and Prevention (for
adults and children older than 5
years). A pocket guide for phy-
sicians and nurses based on the
global strategy for asthma
management and prevention.
Updated 2015;

5.    Fink JB, Rubin BK. Problems
With Inhaler Use: A Call for
Improved Clinician and Patient
Education. Respir Care
2005;50(10):1360–1374.

6. Doan Q, Shefrin A, Johnson D.
Cost-effectiveness of metered-
dose inhalers for asthma exac-
erbations in the pediatric emer-
gency department. Pediatrics
[Internet].2011 ;127(5):e1105–
11. Available from: http://
www.ncbi.nlm.nih.gov/
pubmed/21464192

7.    Miyahara H, Korematsu S, Na-
gakura T, Izumi T. Efficacy of
fluticasone metered-dose in-
haler and dry powder inhaler
for pediatric asthma. Pediatr
Int [Internet]. 2008 ;50(1):103–
8. Available from: http://
www.ncbi.nlm.nih.gov/
pubmed/18279216

8.    Smith C, Goldman RD. Nebu-
lizers versus pressurized me-
tered-dose inhalers in preschool
children with wheezing. Can
Fam physician Médecin Fam
Can [Internet]. College of Fam-
ily Physicians of Canada; 2012
May;58(5):528–30. Available
from: http://
www.ncbi.nlm.nih.gov/
pubmed/22734168

9.    Onyedum C, Desalu O, Nwosu
N, Chukwuka C et al. Evalua-
tion of inhaler techniques
among asthma patients seen in
Nigeria: An observational cross
sectional study. Ann Med
Health Sci Res 2014: 4(1);67-
73

10.  Vicente P, Joaquı´n S, Pere R,
Jesu´s M, Myriam C, Santiago
Q, Jose´ L V, Fernando C,
Cristina M. Physician’s Knowl-
edge of Inhaler Devices and
Inhalation Techniques Remain
Poor in Spain. J aerosol medi-
cine and pulmonary drug deliv-
ery. 2011 Volume 24(1–7)
DOI: 10.1089/jamp.2011.0895

11. American Thoracic Society.
Patient information. Using your
metered dose inhaler (MDI).
Am J Respir Crit Care Med.
2014; 190: 5-6

12.  Respiratory Health Forum.
Inhaler Device Assessment
Tool (IDAT). Asthma plan of
action. 2012. The  lung Asso-
ciation

13.  Benjaponpitak S, Kraisarin C,
Direkwattanachai C, Sasisa-
kunporn C. Incorrect use of
metered dose inhaler by pedi-
atric residents. J Med Assoc
Thai [Internet]. 1996 Feb

14.   Amirav I, Goren A, Paw-
lowski NA. What do pediatri-
cians in training know about
the correct use of inhalers and
spacer devices? J Allergy
ClinImmunol 1994 Oct;94
(4):669-75.

15.  Çalişkaner AZ, Öztürk C,
Ceylan E, Pekcan S et al. The
knowledge and considerations
of the physicians regarding the
inhaler devices in asthma and
COPD: the INTEDA-1 study.
Tuberk Toraks 2013; 61(3):
183-192

16.   Adeniyi B, Adebayo A, Ile-
sanmi O, Obaseki D, Erhabor
G. Knowledge of inhaler tech-
nique among healthcare pro-
viders. An evaluation of doc-
tors and nurses. Am J Respir-
Crit Care Med 2016: 193
A4961

172


