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SUMMARY

Background: Metered dose inhalers are cornerstone in effective management of bronchial asthma when correctly
used. Most studies hitherto have focused on assessing patient’s knowledge of inhaler technique. We sought to as-
sess the knowledge of inhaler technique, spacer device and peak flow meter among doctors and nurses in a tertiary
healthcare institution in Nigeria.

Method: A cross sectional survey of nurses and doctors from emergency department, family and internal medicine;
who were attending a continuous professional development lecture, was carried out. From a total of 100 question-
naires administered, we retrieved 87 of which 75 were completed, giving a response rate of 75%. It was a self-
administered questionnaire. Data was analysed with SPSS version 21.0. Descriptive statistics were done. Associa-
tion was examined using chi-square test.

Result: Mean age of respondent was 35.8 years + 8.7, 47(62.7%) were < 40 years, 33(44%) were male, nurses were
30(40.0%). Only 28(37.3%) had ever used a peak flow meter. Only 4(14.3%) used peak flow meter frequently,
while 12(26.7%) checked patient’s inhaler technique often. Only 9 out of the 75 (12%) participants all of who are
doctors knew at least 3 essential steps of the techniques in using the metered dose inhaler correctly. None of the par-
ticipants got all the steps for the use of pMDI totally correct.

Conclusion: Knowledge regarding the use of the metered dose inhaler and spacer device was poor. Health practi-
tioners should have constant reminders in the form of continuous medical education to update their knowledge re-
garding correct inhaler technique.

Funding: self-funded
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INTRODUCTION

The inhalational route is often the preferred choice
when administering medications in patients with asthma
and chronic obstructive pulmonary disease (COPD).!
This route results in better delivery to the airways which
is the site of action and is associated with less side ef-
fects. There are several types of inhalational devices
ranging from metered-dose inhalers, disk halers, turbo
halers etc.? Pressurized Metered dose inhalers (pMDIs)
are the commonest devices in the management of ob-
structive lung diseases. > Metered dose inhalers consist
of a pressurized canister containing the medication.

15

When the inhaler is activated by pressing on the canis-
ter, it releases a measured aerosol dose of drug.*

Most pMDI involves coordinating correct timing and
appropriate inspiratory flow rate.* In order to increase
drug delivery and overcome the problem of hand-breath
coordination, a spacer device can be used alongside the
inhaler.’ Spacer devices have also been found useful
even during acute severe asthma management as a cost-
effective alternative to nebulizers particularly in chil-
dren. %7
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A large randomized study comparing the use of spacers
and nebulizers in children with moderate and severe
acute asthma found out that the spacer was as effective
as the nebulizer for clinical score, respiratory rate, and
oxygen saturation and produced a greater reduction in
wheezing among children age 1 to 4 years.®

Spacers are cheaper, handy and can even be fabricated at
home.’ This is particularly important in middle and low-
income countries where sometimes there may be una-
vailability of nebulizers or lack of electricity to power
the nebulizers where it is available. Incorrect technique
when taking inhaled medication frequently prevents
patients from receiving the maximal benefit from their
medication.'®'! For instance, in asthma care, incorrect
inhaler technique could result in suboptimal control and
patients could be subjected to unnecessary increases in
medication dosage and its adverse effects.!® Additional-
ly, the Global Initiative for Asthma (GINA) guideline
for the management of asthma recommends routine in-
haler technique check and adherence at every clinic
visit. This must be put into consideration before adjust-
ing the medications of the patients. 2 It has been ob-
served that even brief inhaler technique training im-
proves asthma control.!® Similarly, Peak flow meters are
very important tools in the diagnosis and monitoring of
treatment in asthma.!! The peak flow meter is a small
hand-held device that measures how fast a person can
blow air out of the lungs when there is forceful exhala-
tion, after maximum inhalation. They help in objective-
ly assessing the level of asthma control by measuring
and documenting the diurnal variability of the lung
function of the asthmatic. It is helpful in monitoring the
response to treatment during acute asthma episodes and
can further be used in making a diagnosis of asthma by
measuring pre and post bronchodilator readings.!!:!*

Previous attention has been largely on assessing pa-
tients’ knowledge of inhaler technique,!®!>!%17 in the
management of asthma and achieving optimal asthma
control, however there are few studies in Nigeria that
evaluated the care givers’ knowledge of inhaler tech-
nique.'®!” The effectiveness of inhalers in the care of
asthma and other airway disease is often dependent on
proper knowledge and communication of the correct
technique by the health care giver. The purpose of this
study was to assess the knowledge of doctors and nurses
in a tertiary hospital in south-west Nigeria regarding
spacer devices, peak flow meters and inhaler tech-
niques.

METHODS

We conducted a cross sectional survey among health
workers attending a continuous professional develop-
ment (CPD) course.

16

Participants included doctors and nurses working in the
departments of Internal Medicine, Family Medicine and
the hospital staff clinic. These are the sections of the
hospital involved in asthma care.

Respondents completed a self-administered question-
naire that elicited information on socio-demographics
and their typical approach to managing asthma patients
including proper inhaler techniques, knowledge of spac-
er device and peak flow meter. They were required to
outline the steps in the correct use of a pressurized me-
tered dose inhaler. We described the correct steps as
written below:
Steps in using metered dose inhaler device adapted from
the National Asthma Education and Prevention Pro-
grammes of America (NAEPP). 2°

1. Shake the inhaler*®
Take the cap off the inhaler mouthpiece*
Hold the inhaler upright
Breathe out
Place the inhaler mouthpiece between the lips
and the teeth; keep the tongue from obstruct-
ing the mouthpiece*

6. Trigger the inhaler while breathing in deeply

and slowly*

7. Continue to inhale until the lungs are full*

8. Hold the breath while counting to 10*

9. Breathe out slowly
*Essential steps

nhw

Adequacy of inhalational techniques was defined based
on the ability of the respondents to identify at least 3 of
the essential steps (steps One, Two, Five, Six, Seven
and Eight) in MDI use and these were categorized as
having good knowledge. Those who had less than 3 of
the essential steps were categorized as having poor
knowledge. Regarding the knowledge of spacer device,
those who were able to indicate that the use of spacer
was to; administer asthma drugs and increase delivery
of salbutamol aerosol to the lungs were recorded as hav-
ing good knowledge of its use while those who failed to
indicate these as correct responses where scored as hav-
ing poor knowledge of spacer device.

Data Analysis

Data was entered and analysed with SPSS wversion
21.0. Age was summarised using mean and standard
deviation. Socio demographic characteristics and other
categorical variables were presented in frequency and
percent. Bivariate analysis using Fisher’s Exact Test
was conducted between socio demographic characteris-
tics (independent variables) and knowledge of at least 3
essential techniques in using inhaler (outcome).
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Chi square test was used to explore the relationship be-
tween socio demographic characteristics (independent
variables) and adequate knowledge of spacer device
(outcome). Level of statistical significance was p<0.05.

Ethical approval was obtained from the Health Research
Ethics Committee of the Federal Medical Centre, Owo.
We sought and obtained informed consent from all the
participants.

RESULTS

From a total of 100 questionnaires administered, we
retrieved 87 of which 75 were completed, giving a re-
sponse rate of 75%. Table 1 shows the socio-
demographic characteristics of respondents. Mean age
was 35.8+ 8.7years. Forty-seven (62.7%) were under 40
years, 33 (44%) were male. Doctors were 45(60%) and
nurses 30(40%), in number. The results also indicate
that 69 (92%) have been involved in managing Asthma.
Although 51 (68%) had seen a peak flow meter, only 28
(37.3%) had ever used it.

Table 1 Sociodemographic characteristics of respond-
ents

Characteristics (n=75) Frequency Percent
Recoded age in years

<40 years 47 62.7
40 years and above 28 37.3
Sex

Male 33 44.0
Female 42 56.0
Religion

Christian 70 93.3
Muslim 5 6.7
Marital Status

Single 24 32.0
Married 51 68.0
Job type

Medical Doctor 45 60.0
Nursing 30 40.0
Doctors (n=45)

Junior* 18 40
Senior** 27 60
Nurses (n=30)

Junior* 8 26.7
Senior** 22 73.3

* Nursing Olfficer/Medical Officer, Registrar, and House Officers
**Senior Nursing Officer, Chief Nursing Officer/Senior Medical Of-
ficer, Senior Registrar, Consultant

As shown in Figure 1, over a third of the participants
(40.0%), check the inhaler technique of their patients
very often or often, while about a fifth of them (21.3%)
does so occasionally. None of the respondents got the
complete (nine steps) step-wise inhaler technique cor-
rectly. Only 9 out of 75 (12%) knew at least 3 essential
steps in using pMDI correctly.

17

Table 2 shows sociodemographic characteristics and
knowledge of spacer device. Adequate knowledge of
spacer device was demonstrated by 13 (46.4%) of male
participants (who were all doctors) and 7 (21.9%) of the
female participants.

While adequate knowledge on spacers was demonstrat-
ed by 12(50.0%) of senior doctors and 4 (25%) junior
doctors, only 4 (26.7%) of the senior nurses and none of
the junior nurses had adequate knowledge.
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Figure 1 Frequency of checking the patient’s inhaler tech-
nique among respondents

Table 2 Sociodemographic characteristics and adequate
knowledge of spacer device

Socio- Adequate Knowledge Chi p-
demographic of spacer device square value
characteristics Yes No
n(%) n(%)

Recoded age in

years

<40 years 15(38.5) 24(61.5) 1.319 0.251

40 years and 5(23.8) 16(76.2)

above

Sex

Male 13(46.4) 15(53.6) 4.051 0.044

Female 7(21.9) 25(78.1%)

Marital Status

Single 11(52.4) 10(47.6) 5.275 0.022

Married 9(23.1) 30(76.9)

Doctor (n=40)

Junior™ 4(25.0) 12(75.0) 2.500 0.114

Senior™ 12(50.0)  12(50.0)

Nurses (n=20)

Junior™ 0(0.0) 5(100) Fisher’s  Exact

Senior™ 4(26.7) 11(73.3) Test

0.530
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As shown in Table 3, a slightly higher proportion
6(22.2%) of the senior medical doctors knew at least
three essential steps in using inhaler compared to
3(16.7%) of junior doctors. This difference was not sta-
tistically significant. None of the nurses knew at least 3
of the essential steps in using the metered dose inhaler.
Sixty of the respondents reported ever seeing a spacer
device, of these; adequate knowledge of spacer device
was demonstrated by 20, representing 26.7% of the total
respondents.

Table 3 Socio-demographic characteristics and the
technique of inhaler use

Socio-demographic | Knew at least 3 essen- | Fisher’s
characteristics tial steps in using in- | Exact Test
haler
Yes No
n (%) n (%)
Age group (years)
<40 years 6(12.8) 41(87.2) 1.00
40 years and above 3(10.7) 25(89.3)
Sex
Male 5(15.2) 28(84.8) 0.495
Female 4(9.5) 38(90.5)
Marital Status
Single 3(12.5) 21(87.5) 1.000
Married 6(11.8) 45(88.2)
Doctor
Junior” 3(16.7) 15(83.7) 0.721
Senior™ 6(22.2) 21(77.8)

As shown in Table 4, most of the respondents were
more likely to get step one and two correctly (34.7%
and 37.3% respectively), while they were least likely to
get correctly, the last two steps which involved “hold
breath as long as you can tolerate and remove inhaler
and breathe out slowly (2.7% and 2.7% respective-
ly).None of the participants indicated step 3, which is to
hold the inhaler in an upright position.

Table 4 Knowledge of steps involved in meter dose
inhaler user

Steps Frequency Percent
*Step 1. Hold the inhaler and 26 34.7
shake
*Step 2. Remove cap 28 37.3

Step 3. Hold the inhaler upright 0 0

Steps 4. Breathe out gently 26 34.7
*Step 5. Put the inhaler mouth- 19 253
piece between the lips and the
teeth
*Step 6. Trigger the inhaler while 3 4.0
breathing in deeply and slowly
*Step 7. Continue to inhale until 6 8.0
the lungs are full
*Step 8. Hold breaths as long as 2 2.7
you can tolerate
Step 9. Remove inhaler and 2 2.7

breathe out slowly

*Essential steps

18

DISCUSSION

Regarding the use of spacer device in asthma care, ma-
jority of asthma patients’ care givers in our study do not
have adequate knowledge of spacer device. Adequate
knowledge of spacer devices was demonstrated by only
26.7% of the participants. Onyedum et al**in south-
eastern Nigeria in a systematic review of challenges in
asthma management, identified unavailability of spacer
devices as one of the reasons practitioners may not be
familiar with its use. Another probable explanation is
the poor adherence to asthma guidelines by physi-
cians.®The Global Initiative for Asthma (GINA) guide-
line which is currently used as the standard of practice
for asthma care in Nigeria, recommends the use of spac-
er device with pMDIs for improved delivery of aerosol
to the airways. 2

Our study identified that out of 92% that had been in-
volved in managing asthma, only 37.3% had ever used a
peak flow meter in asthma care while only 14.3% used
peak flow meter frequently in their practice. The finding
in this study agrees with that by Desalu et al 2> where the
use of peak flow meter was shown to be very poor
among health practitioners in Nigeria.

The reason for this low level of use could range from
unavailability, the relative high cost of the device to the
cost of asthma treatment in our local setting and the fact
that many Physicians appeared not to be skilled in its
use. It however contrasts with what obtains in the de-
veloped economies like the UK where peak flow meter
use is readily available and frequently used in the moni-
toring of asthma thus leading to better levels of asthma
control among such population.?

Only 40.0% of the respondents check patients’ inhaler
technique often during clinic visits similar to a 2012
study from Spain where only 27.7% of the physicians
involved in asthma management stated that they always
checked the patient's inhalation technique when pre-
scribing a new inhaler.?” This level is rather poor as the
GINA guideline'? has recommended that patients’ inha-
lational technique should be checked at every clinic
attendance in order to reinforce their knowledge, im-
prove use, encourage adherence and improve drug de-
livery.

The reason for this could be the fact that many of the
health practitioners themselves are not conversant with
the standard inhaler techniques as shown in this study.
In addition, the clinics in Nigeria ¥ as in many other
low and middle-income countries are usually over-
crowded® and not conducive, which may not allow the
physicians or nurses to be able to spare the time to
check the inhaler techniques of their patients.
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In our hospital where this study was conducted, a doctor
sees an average of 25 to 30 patients during medical out-
patient clinic that runs for about 4 hours; spending an
average of 8 minutes or less with each patient. The clin-
ic area is often shared with other specialties running
clinics on the same day. Due to lack of human capacity,
asthma patients are mostly seen as part of the general
medical clinic and there are no special asthma clinics.
This situation is not peculiar to our hospital alone. There
is thus pressure for time and space which often limit the
available time to interact with the asthma patient. This is
however not enough excuse to preclude them from car-
rying out this essential aspect of asthma and COPD
management.

In developed economies, this problem has been reduced
by the use of other care givers such as specialty nurses
and respiratory therapists who spend more time interact-
ing with the patient and help to implement the doctors’
recommendations regarding asthma therapy. This could
be a potential area of intervention that could help im-
prove asthma care in Nigeria and other low-income
countries. Significantly, bivariate analysis showed that
more male (46.4%) than female (21.9%) participants
had adequate knowledge of spacer device. This is prob-
ably explained by the fact that more of the male partici-
pants were physicians while more of the female partici-
pants were nurses. This is confirmed by the fact that
knowledge of spacer device was generally better among
the physicians. In Nigeria, specialized practice among
the nurses is still largely rudimentary hence more of the
nurses are general practice nurses. This could explain
why most are not conversant with spacer devices.

The participants were least likely to get the last two
steps correct, which involved the instruction “hold
breath as long as you can tolerate” and “remove inhaler
and breathe out slowly” (2.7 and 2.7% respectively)
and only 3 (4%) wrote correctly the most significant
step of the inhalational procedure which is to inhale
deeply and slowly (step 6). Among the participants in
the Spanish study?’ many more (46.1%) identified “in-
hale deeply and forcefully” as the most significant step
in the inhalation manoeuvre, far better than what we
obtained in our study. It is important to note that the
Spanish study involved physicians who had recently
received education on various aspects of asthma care
including inhalational technique prior to the study; the
impact of the education would be expected to still be
fresh even though the result was still below what was
expected. It has been demonstrated that even among
physicians,® carers and patients’ who have initially
demonstrated good inhaler technique, there is a progres-
sive loss of knowledge over time.

19

This emphasizes the need for continuous reminders at
every opportunity for both carers and asthmatics.

CONCLUSION

Majority of asthma patient caregivers themselves do not
know how to use pMDI devices correctly. Knowledge
regarding the use of spacer devices and peak flow me-
ters was also poor. This indicates the need for establish-
ing regular education programs for health care providers
with constant reminders in the form of videos and picto-
rial representation in the clinics. This will enable the
asthma care givers provide correct information to their
patients which in turn will help improve asthma care.
There is the need to train and engage the services of
respiratory therapists and asthma nurses who can focus
on various aspects of asthma care and help to implement
the physicians’ treatment plans for effective care of the
asthmatics.

LIMITATIONS

Other studies have used another approach which is to
ask the participants to demonstrate the use of the pMDI
while a checklist is ticked for correct or wrong steps.
We could not do this due to the fact we would require
dummy pMDIs and this would be expensive and beyond
our budget. Within this limitation however, we believe
that the information provided by the participants is a fair
reflection of what they know and practice.
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