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Abstract:
The proper use of inhaler devices can improve medication efficacy while decreasing dose and adverse

effects. The main objective of this study was to investigate the effect of pharmacist-led asthma education
interventions on inhaler techniques. This study was a controlled, randomized, prospective intervention, in
Wad Medani Teaching Hospital outpatient clinic, between March and June 2021.Structured questionnaire
with validated checklists of inhaler techniques were used to collect data, from patients at baseline and at
three months of follow-up, for both intervention and control groups. Paired and independent t-tests were used
to monitor the effectiveness of the interventions. A total of 130 asthmatic patients were enrolled in this study.
The intervention group contains 70 patients (53.8%), while the control group contains 60 patients (46.2%).
The mean score for the inhaler techniques of Pressurized metered-dose inhalers(PMDIs) was (3.50£1.43) for
the intervention group at baseline and increased after the intervention to (6.78+0.515), this result was
significant at the (P = 0.05) level, and the mean score of the dry powder inhaler technique at the initial of this
study in the intervention group was (4.72 £1.50) this means were improved after the intervention to (6.83+
0.44) this result was statistically significant. There was no significant difference between the control group

before and after intervention (P=0.321).This study has shown that the pharmacist-led educational
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intervention improved the inhalation technique of asthmatic patients. It is important to consider these

programs as routine health care to enhance inhaler techniques.
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Introduction:

Respiratory disease is the leading cause of death,
direct health-care expenses, and indirect costs
associated with lost productivity [1].Inhalation is
the preferred method of administration, for the
delivery of medications to treat respiratory
illnesses like asthma and chronic obstructive
pulmonary disease (COPD) [2-3].The right use of
inhaler devices can improve medication efficacy
while decreasing dose and adverse effects [4]. It's
essential to identify the patient's inhaler techniques
before beginning a treatment strategy as the proper
medication delivery represents the first step
toward effective pharmacological treatment [5].
The majority of asthmatic patients do not handle
the inhaler correctly [6-8]. Inhalers require
different steps for efficient and precise drug
administration, and education on the inhaler
techniques has been shown to increase adherence,
illness control, and also enable dose reduction
over time[9]. In Sudan, the most prescribed drugs
for asthma are the pressurized metered-dose
inhalers (PMDIs) and dry powder inhalers (DPIs)
[10]. PMDIs are commonly the cheap inhalers
devices and are considered the first choice,

although their efficacy is highly dependent to use
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them correctly. It requires the coordination of
actuation to deliver the drug by slow inhalation
[11]. DPIs need little coordination between the
patient and the device and easy to handle
compared with PMDIs [7,12].When the proper
technique is repeated frequently, good results can
be obtained[13-14]. Since educational programs
that exclusively used written materials weren't
efficient[15].Pharmacists play an essential role in
education programs and are easily available and
frequently patient interaction, allowing them to
monitor medication compliance and disease
control [16-18]. Furthermore, patients require
support and education not only to identify the
necessity of effective disease control but also to
establish appropriate inhaler technique [19].
Patient choice and satisfaction, for a specific
inhalers devices, have been correlated to better
adherence to therapy regimens, evidence recently
confirmed that all devices assessed performed
equally in individuals who recognized how to use
them properly [20]. The major objective of this
study was to investigate the effect of pharmacist-
led asthma education interventions on inhaler

techniques.
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Methods:
Study design and Setting:

The
randomized, prospective
1)[21]. In the out-patients clinic of Wad Medani

following  research was  controlled,

intervention (Figure.

Teaching Hospital, Gezira State, Sudan. Wad
Medani Teaching Hospital had 350 bed capacity
and the number of specialists was 40 [22]. Every
Sunday, patients were seen at the outpatient chest
clinic. Appropriate subjects were enrolled
randomly into one of two arms intervention group
(n=70) patients and control one a usual routine
care (n=60) patients within the time frame of study
(three-months).Education  of

patients  was

individualized  during  face-to-face  inhaler
technique education for at least 30 minutes session
after that patient was given written education
materials in the form of a booklet [23-24] and they
watched videos. The language of book was
Arabic. Every month patients were checked for
inhaler use by the researcher pharmacist during
the period of study from March to June 2021.All
study participants had an initial evaluation
interview at the start of the study, and during that
patient-specific data were collected. Firstly,
patients were requested to use the inhaler and the
researcher pharmacist had checklists for an initial
assessment. All patients’ information was kept

confidential. Standardized checklists for optimal
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inhaler technique have been used to measure
efficiency in the use of inhalers at baseline and
during follow-up interviews for three months [25-
26].

Study Population:

Asthmatic patients with confirmed diagnosis of
physician, aged more than 18 years, could fill out
the follow-up form and can also be contacted by
telephone. Patients with other respiratory medical
problems and patients with cognitive, psychiatric

problems were excluded.
Sample size:

All asthmatic patients who fulfilled the inclusion
criteria during three months of enrolment and
provided their agreement to participate were
engaged in current research. Patients selection
either in control group or intervention one was
simply random. The researcher pharmacist that
conducted the study selected starts and end dates
that were individualized to each asthmatic patient.
The first patient was included on 1/3/2021 each
participant was expected to finish a three-month
follow-up time. Despite that, the starting point
date was not at all the same, every patient was
provided the required instruction in each group.

One hundred thirty patients were involved.

Data collection:
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Demographic data were collected using a
structured  interviewing  questionnaire, and
standardized checklists for optimal inhaler

techniques had been used to measure efficiency of
patients’ use of inhalers at baseline and during
follow-up interviews, for three months, the inhaler
techniques of participants were compared to the
proper checklists for the form of inhalers they
were using. Each correct step was awarded one
point, and incorrect steps were given a score of
zero [27]. If the patients made any mistakes that
could have led to dosage loss or a reduction in

medication delivery to the lung, the inhaler use

N
Enrollment J

skill was poor. Error-free use of the inhalers was
considered good [28]. For measuring the outcome,
patients scores were measured before and after of
the education program. Data were analyzed to

reveal significant changes in the score of data.

+ Assessed for eligibility (n= 200 )

!
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Allocated to intervention (n=75)
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+ Received allocated intervention (n=70)
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Analysis
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Figure 1: Flowcharts of Study Design

Data analysis:
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Analysed (n=70)

Descriptive statistical analysis was performed, to

generalize the findings of quantitative data and
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hypothesis testing like independent t-test, paired t-
test to test whether the mean difference between
groups of measurement, and Pearson's Chi-Square
test, for testing relationships between categorical
variables were done. Significance level was set as
P <0.05.

Ethical Approval:

Ethical approval for this research was obtained
from the Research Ethical Committee, Faculty of
Medicine, and University of Gezira (Serial
Number: NO.12-20). Approval was obtained from
the Ministry of Health, Gezira State, Sudan.
Before enrolling, Participants provided verbal and

written consent. Privacy was respected.

Results:

Demographic characteristics of participants:

A total of one hundred and thirty (130) patients
were enrolled in the study. The intervention group
contains 70 patients (53.8%), while the control
group contains 60 patients (46.2%). The mean age
of the study participants was 35years (+14), more
than half of the participants university graduated
(58.5%), half of the participants (51%) were from
the rural origin, females predominated (68.5%),
half of them (50%) were married, the current
occupation of the
housewife (29.2%) or students (28.5%) and
(23.1%) were employed.

participants was either
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Table 1 illustrates an association of demographic

characteristics of participants and inhaler
technique of patients. The improper inhaler use
appeared obviously in patients aged more than 36
years (68.4%), in the female’s gender (60%).

It is apparent from Table2 the inhaler techniques
of metered-dose inhaler when compared with a
validated checklist, at baseline assessment. The
majority of participants (90%) did not breathe out
gently away from the inhaler, about (26%) of
them, put a mouthpiece between their teeth
(without biting) and closed lips, furthermore
(57%) of participants holding breath for 10
seconds.

Table 3 shows that Patients' assessment of dry
powder inhaler (Turbuhaler) at baseline. Most
patients (88%), did not breath out gently (away
(26%) of them put the

mouthpiece between their teeth (without biting)

from the inhaler),
and closed lips and breath in strongly and deeply,
a high percentage of patients (70%) did not hold
their breath for about 10 seconds.

The mean score of inhaler techniques of PMDIs
was 3.50+1.43 for the intervention group at
baseline and increased after the intervention to
6.78+0.515, this result was significant at the P=
0.05 level, while in the control group none of
these differences were statistically significant. As

shown in Table 4.
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From Table 5. The mean score of the dry powder <0001). In the control group there was no
inhaler techniques at the initial of the study in that significant difference before and after intervention
intervention group was 4.72 +1.50, this mean was (P value = 0.321).

improved after the intervention to 6.83+ 0.44.This

result was statistically significant (P value =

Table 1: Association of demographic characteristics of participants and inhaler techniques

Characteristic Inhaler Technique Classification
Proper Use Improper Use P-Value
n (%) n (%)

Age 18-25 25(50.0) 25(50.0) 0.131
26-35 12(36.0) 21(64.0)
36-50 9(21.0) 33(79.0)
51-65 11(27.5) 29(72.5)

Gender Male 21(51.0) 20(49.0) 0.25
Female 36(40.0) 53(60.0)

Residence Rural 29(43.0) 38(57.0) 0.894
Urban 28(44.0) 35(56.0)

Education level Iliterate 1(100.0) 0(00.0) 0.613
Primary school 9(47.0) 10(53.0)
Secondary school 16(47.0) 18(53.0)
University. Graduate 31(4.0) 45(59.0)

Current Employed 17(57.0) 13(43.0) 0.323

Occupation

Housewife 16(42.0) 22(58.0)
Free worker 8(32.0) 17(68.0)
Student 16(43.0) 21(53.0)

Social Status Married 28(43.0) 37(57.0) 0.86
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Single 28(44.0)

36(56.0)

Table 2: Patients assessment of metered-dose inhaler techniques at baseline

Control group

Intervention group

Yes n (%) Yes n (%)
1-Remove duster cap 60(100-0) 70(100.0)
2-Keep inhaler in the upright position 53(88.3) 62(88.6)
3-Shake inhaler thoroughly 36(60.0) 39(55.7)
4-Breathe out gently (away from the inhaler). 8(13.3) 4(5.7)
5-Put mouthpiece between teeth (without biting) 12(20.0) 23(32.9)
and close lips
6- Start to breathe in slowly through your mouth and, 13(21.7) 15(21.4)
at the same time, press down. Firmly on the canister
7- Holding breath for 10 seconds and breathe out 27(45.0) 35(50.0)
Gently (away from the inhaler).
Table 3: Patients assessment of dry powder inhaler (Turbuhaler) at baseline
Control Intervention
Yes n (%) Yes n (%)
Unscrew and remove the cover 29(100.0) 37(100.0)
Hold the sprayer vertically until the turntable is at bottom 27(93.1) 31(83.8)

229




Elham et al./ Omdurman Journal of Pharmaceutical Sciences Vol.2, No.3 (2022) 222-239

Keep inhaler upright while twisting grip at the base: 23(79.3)

Twist around and then back until the click is heard.
Breathe out gently (away from the inhaler).

Put the mouthpiece between teeth (without biting) and close

lips to form a good seal and breathe in strongly and deeply

Hold the breath for about 10 seconds or as long as
comfortable 13(44.8)

Replace cover. 23(79.3)

7(24.1)

16(55.2)

27(73.0)

8(21.6)

18(48.6)

22(59.5)

33(89.2)

Table 4: Effect of pharmacist-led intervention on inhalation technique of Turbuhaler

After P-
Assessment at baseline Intervention value
Patients Group Number Mean Mean
Intervention
Group 37 4.72+1.50 6.83+0.44 <0001
Control Group 29 3.77+2.14 3.74+2.09 0.326

Intervention Group vs. P value =<0001

Control Group

Table 5: Effect of pharmacist-led intervention on inhalation technique of PMDI

230



Elham et al./ Omdurman Journal of Pharmaceutical Sciences Vol.2, No.3 (2022) 222-239

Discussion:

The current study showed that the individualized
intervention for asthmatic patients improved the
inhaler techniques in the intervention group
compared with the control group in the three-
month period. More than half of the patients were
females (68.5%).This emphasizes the theory said
that Asthma and allergic conditions gradually
shifted from becoming more common in males to
being more common in girls. Prevalence of
asthma varies by gender and alters as a person
progresses through the biological stages of life.
Women get asthma at a higher rate than men by
maturity [29-30]. Poor inhalation use was apparent
at the baseline. The majority of patients didn't
breathe out gently away from the inhaler, and
almost, patients did not put a mouthpiece between
their teeth and closed lips while performing
metered-dose inhaler. Inappropriate asthmatic
inhalation device use had been linked to poor

asthma management and more visits to the

emergency  department[31].Poor inhalation
performance is a key issue in asthma management
since individual doesnt really obtain the
recommended dose of medication, resulting in
decreased treatment effects and poor disease
control [32-33]. The pressurized metered-dose
inhalers are the most common inhaler devices and
this may be responsible for better handling by the
patients compared to the dry powder inhalers [34].
Asthmatic patients in this study were one hundred
thirty, all of these used metered-dose inhalers as
reliever medication, or in form of controlled
medication, but the half of patients used dry
powder inhalers with a metered-dose inhaler. At
the time of the study there was a medication
shortage of dry powder inhalers, also this device
was costly compared with a metered-dose inhaler
[35].In considering inhalation procedures, one of
the most common errors patients made when using
metered-dose inhalers and dry powder inhalers

were as follows: “did not breathe out gently away

Assessment at baseline After intervention P-value
Patients Group Number Mean Mean
Intervention Group 70 3.50+£1.43 6.78+.515 <0001
Control Group 60 3.53+.133 3.51+1.29 0.321

Intervention Group vs.

Control Group

P- valug:<0001
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from the inhaler” and “did not hold their breath for
about 10 seconds” which is same to study done by
Akhoon and Brashier [36]. Patients that used dry
powder inhaler also had common errors in step
(4), step (5), and step (6), did not breathe out away
from inhaler, and did not breathe strongly and
deeply. In Sudan short-acting B- agonist (SABA)
was accessible as PMDI. All of the patients used
the PMDI as recommended to carry their rescue
inhalers with them at all times. Patients could use
the metered-dose inhaler alone or in conjunction
with other inhaler devices depending on the Step
in the management of chronic asthma. Controller
inhalers are accessible as PMDI and Turbuhaler
[37].

The metered-dose inhaler techniques in the
intervention group improved compared to the
control one, a study conducted by Elkhansaet a.l
and Farrage et a.l reported an improvement of the
inhalation technique in the intervention arm
compared with the control arm, within a period of
follow-up of two-month and six-month [38-39].
Another previous study revealed that intervention
by pharmacists enhanced the inhaler techniques in
patients with asthma, with a follow-up period [40-

41].

Asthma management and inhaler use can all

benefit from better pharmacist-patient

communication or consultation.  Asthmatic
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patients may benefit from regular consultation to
improve their inhaler techniques and, as a result,
their quality of life [42-43].

When compared to those with effective inhaler
techniques, asthmatic patients that have poor
inhaler techniques had much worse symptom
control. As a result, patients' training on the use of
suitable inhaler techniques would help to reduce
symptoms, enhance self-control and therapeutic
adherence. Poor inhaler techniques was a
preventable component to asthma's burden [44-
45].Asthma patients that were instructed on proper
inhaler techniques have a greater rate of correct
use of both DPIs and PMDIs[46].0ne of the most
important aspects of good asthma control was
proper inhaler technique, physical presentation of
inhaler techniques was more effective than using
educational brochures in enhancing

inhaler technique [47].
Limitation of study:

This study had three limitations affecting the final
finding. Because the data was collected during the
second wave of the COVID-19 period, it was
challenging to find patients on a regular basis at
outpatient clinics. Additionally, due to low sample
size for statistical there was

analysis, no

statistically ~ significant  correlation  between

participants' demographic features and their use of

inhalers, despite previous studies showed such a
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correlation. In this study the measurement of
outcome limited only in the difference of scores
between patients who used inhalers. Asthma
control level and hospital visits were not taken

into consideration.

Conclusion:
The pharmacist-led educational intervention
improved the inhaler techniques in the

intervention group, compared with usual routine
care one. At three-month period of follow up. It is
important to consider these programs as routine
health care to enhance the inhaler techniques of

patients.
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