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Background : Asthma poses a significant public health concern, impacting individuals 

across various age groups. The improper utilization of pressurized metered-dose inhalers 

(pMDI) stands out as a primary contributor to the challenges in managing asthma.  Effective 

counseling for patients with asthma, both adults and children,  regarding the correct use of 

pMDIs has demonstrated substantial improvements in asthma symptom control.  This, in turn, 

leads to better clinical outcomes for individuals dealing with asthma. Various counseling 

methods are at the disposal of healthcare professionals, each exerting a unique impact  on the 

overall management of asthma. Materials and methods: This study comprises a structured 

review of existing literature on asthma management for both adults and children.  The focus is 

on counseling methods for patients with asthma, exploring the diverse types available, and the 

assessment of asthma symptom control through follow-up questionnaires. Search strategy : 

Electronic databases were searched using three searching tools were used; medical literature 

databases like PubMed ,Mendeley and Google scholar   were searched for published articles 

about asthma counseling. Using the following searching words “Asthma”,” Asthma 

counseling”, Verbal counseling “ , “Advanced counseling “ ,”Asthma control” and 

“Pressurized metered dose inhalers”.   , the data was extracted from the publications including, 

publication details, methodologies, interventions, study designs, key results and outcomes. A 

two stages were done, the 1
st
 stage includes systematic reviews on asthma counseling and 

management, the 2
nd

 sage includes the original researches about asthma counseling.  

Conclusion: Asthma counseling emerges as a fundamental element in the effective management 

of asthma for both adults and children.   Various counseling strategies have consistently 

demonstrated significant improvements in overall asthmatic status and clinical outcomes 

Keywords: asthma; asthma counseling; advanced counseling; asthma control test; asthma 

control questionnaire; pressurized metered dose inhalers 

 

INTRODUCTION 

 

Asthma 

Asthma, a chronic lung disease affecting 

individuals of all ages, necessitates educational 

interventions to ensure proper use of inhalers, 

as prescribed 
1
. 

 

Asthma definition 

A prevalent challenge faced by diverse 

individuals is asthma, a chronic inflammatory 

disorder of the airways characterized by a 

reversible obstruction, inflammation, and 

hyperresponsiveness of the airways
2
. 
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Adult asthma  

Asthma is a prevalent chronic lung 

disease,  impacting around 235 million people 

globally. It manifests as reversible, intermittent 

airway obstruction triggered by inflammation. 

Over the past decade, there has been a 

substantial 50% rise in global asthma 

prevalence,  attributed to shifts in low-income 

conditions. This imposes a significant burden 

on individuals, their families, communities,   

and health systems
3
. Asthma symptoms can 

vary among adults, and several factors 

contribute to the severity of adult asthma, 

including elevated IgE levels, eosinophilia, 

obesity, smoking, and low socioeconomic 

status 
4, 5

 .Despite advances in our 

understanding of the etiology and management 

of asthma, the prevalence of the disease is 

predicted to increase by 100 million people by 

2025
6
. Inadequate management of asthma 

imposes a substantial financial burden on the 

government and healthcare system. In the 

United States alone, an annual expenditure of 

5.35 billion dollars is allocated to treat the 

condition in this population
6
. 

 

Children asthma 

Children with asthma undergo physical 

and psychological changes that affect their 

overall health and well-being. Childhood 

asthma poses a substantial global public health 

challenge, with complications being more 

prevalent in affected children
7
. Elevated 

anxiety levels in both children and their 

caregivers may result in noncompliance with 

treatment plans, jeopardizing symptom control
7
 

. Therefore, it is crucial to emphasize 

counseling for child asthma,  aiming to 

improve asthma control, decrease emergency 

room or urgent care visits, and enhance school 

attendance
7
. The primary means of 

administering asthma medications is through 

inhalation devices
8
.Physicians and other 

healthcare providers should consistently 

educate children on the correct usage of their 

inhalation devices and address any errors that 

may arise to ensure the effective administration 

of medication. Many children struggle to use 

their inhalers correctly
9
. Inhaled medications 

play a crucial role in asthma treatment.  To 

attain the intended therapeutic benefits, it is 

essential to use the appropriate device 

correctly. The selection of inhaled medications 

should be customized to meet the patient's 

requirements, be user-friendly, cost-effective, 

and minimize oropharyngeal deposition and 

systemic side effects
9
. Researchers and 

clinicians frequently employ the Asthma 

Control Questionnaire (ACQ) to evaluate the 

effectiveness of pediatric asthma treatments.   

Quality of life measures are considered 

indicators of how much a patient's illness 

interferes with their ability to function on 

various levels, including social, emotional, and 

physical functioning
10

.Consequently, the aim is 

to determine whether treating asthma enhances 

patients' ability to function and manage their 

long-term conditions. Medical professionals 

treating pediatric asthma use these outcome 

measures to formulate a treatment plan and 

administer asthma medicine. 

While some studies have identified 

associations, there isn't a strong correlation 

between children's quality of life (QOL) and 

the severity of their asthma. Several studies 

have indicated that there isn't always a 

consistent relationship between children's QOL 

assessments and symptoms of poorly controlled 

asthma, such as wheezing and disruptive 

nighttime awakenings that interfere with daily 

activities. Inconsistencies in how asthma 

severity is assessed may impact the relationship 

between asthma severity and child QOL, 

including symptoms, activity limitation, night 

waking, and pulmonary function tests
11

. 

Assessment of asthma severity is often 

conducted by the patient, caregiver, or 

physician in accordance with published 

guidelines for asthma management
12

. 

Pressurized metered-dose inhalers (pMDIs) 

with salbutamol are considered the standard 

medication for asthma due to their rapid local 

action, lower side effect profile compared to 

oral counterparts, and cost-effectiveness per 

dosage
13

. These inhalers are widely used in 

asthma treatment because of their consistent 

dosage and easy administration
13

.Despite being 

a common method for managing asthma, one of 

the main drawbacks of pMDIs is the frequent 

occurrence of poor inhalation technique. 

Numerous studies indicate that most patients 

make errors in over 20% of the steps, and 80–

90% of patients make at least one error
10, 11

. A 

prevalent mistake is not maintaining a steady 

inhalation during device use
14

.The primary 

reason for improper pMDI handling is 
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insufficient patient education and counseling 

by the healthcare team before pMDI use
15

. 

Continuous patient education contributes to 

improved clinical outcomes, effective aerosol 

medication delivery to the lungs, and enhanced 

asthma management
15

.  

 

Asthma Epidemiology   

The enormous  costs associated with 

managing asthma and chronic obstructive 

pulmonary disease (COPD) impact healthcare 

providers and patients globally  
14

. Asthma 

affects over 24 million people worldwide,  

encompassing both adults and children 
16

. In 

2018, out of the 24 million individuals who 

experienced asthma attacks,  11 million had 

one or more attacks, and 87% of these incidents 

were attributed to by incorrect inhaler use. 
16

. 

 

Asthma risk factors 

It has become evident that asthma involves 

a significant immune system component, in 

addition to the acute episodes that typically 

manifest as wheezing and occasionally result in 

irreversible declines in lung function. Various 

immune cells and mediators play distinct roles. 

While not always present, a discernible 

correlation exists between atopy and asthma. 

Asthma is more common in atopic individuals, 

and specific allergies contribute significantly to 

this prevalence
17

.However, not everyone who is 

atopic develops asthma, and not all individuals 

with asthma exhibit markedly higher allergic 

reactions. 

Dysregulated immunity seems to play a 

role in the development of asthma, 

characterized by increased serum 

immunoglobulin E (IgE) levels, excessive mast 

cell release of allergic mediators, eosinophil 

infiltration into the lungs, inflammation in the 

airways, and distorted T helper 1 (Th1) and 

Th2 responses. One approach to managing 

asthma over the long term involves reducing 

chronic inflammation in the lungs through the 

use of anti-inflammatory drugs, such as inhaled 

glucocorticoids. Twin and family-based 

research suggests that asthma is a complex 

hereditary condition
17

. Various genetic and 

environmental factors influence how the 

disease manifests clinically and the associated 

phenotypes, including atopy, elevated IgE, and 

bronchial hyperresponsiveness 
17

. It is widely 

believed that the interplay between genes and 

the environment  contributes to the 

development of asthma 
17

. 

 

Risk factors  

There are many asthma' environmental 

risk factors e.g. Tobacco, Pollution and, 

Obesity and Also there are some occupational 

risk factors e.g. Microbes, Hygiene hypothesis, 

and Stress. Genetics: Epigenetics
18

. 

The global initiative for asthma (GINA) 

recommendation (2020 report) highlights that 

one of the risk factors for asthma exacerbation 

is the use of an incorrect inhaler technique
2
. 

 

Asthma diagnosis  

Symptoms  

The symptoms of asthma may vary 

between children and adults. In children, 

asthma severity is linked to factors such as lung 

function, medication use, a neutrophil 

phenotype, and long-term low socioeconomic 

status. Conversely, in adults, asthma 

exacerbation is associated with high IgE, 

eosinophilia, obesity, smoking, or a low 

socioeconomic status.
4, 5

. 

 

Pulmonary Function Tests 

Various tests are available to assess lung 

function, measuring the capacity to inhale and 

exhale air and the degree of lung obstruction. 

These tests help in categorizing obstructive 

lung disease into various severity classes and 

can be utilized to monitor the effectiveness of 

respirable medications. 
17

. 

 

Spirometry 

Spirometry is a rapid and straightforward 

procedure that involves measuring the rate and 

volume of a patient's exhaled gas using a 

spirometer, as illustrated in Fig. 1 
19

  To 

determine the amount of air exhaled within a 

specific timeframe, the patient should take a 

full inhalation and then exhale through the 

spirometer mouthpiece. The patient should be 

positioned in a way that allows them to sit 

comfortably during this procedure
20

.  
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Fig. 1: One Flow Tester screen spirometer. 
19

 

 

The forced expiratory volume in one 

second (FEV1) is the volume of air, expressed 

in liters, that a patient is compelled to exhale in 

a single second after taking a full breath  
21

. 

The forced vital capacity (FVC) is the total 

amount of air that a patient can be forced to 

exhale after a full inhalation.The ratio of FEV1 

to FVC provides a measure of lung restriction 

and obstruction, aiding in the diagnosis of 

interstitial lung diseases.  Typically, this ratio 

has a value greater than 80% 
22, 23

.A spirometer 

can be utilized to assess the degree of lung 

obstruction or, post-bronchodilator therapy, to 

differentiate between obstructive and 

restrictive lung diseases, as well as between 

asthma and COPD  
22, 24

. 

Spirometry serves purposes beyond COPD 

and asthma, extending to the evaluation of lung 

function before surgery or in scenarios where 

exposure to chemicals might lead to potential 

lung damage. 
25

.The normal range of 

spirometry values varies among individuals due 

to factors like height, gender, and age. 

Abnormal spirometry values indicate airway 

obstruction, predicted when the FEV1/FVC 

ratio falls below 70% of the expected value for 

a given gender, age, and height, along with a 

low FEV1 value. In conditions causing lung 

scarring, such as interstitial lung diseases, lung 

fibrosis, and other restrictive diseases, the 

FEV1/FVC ratio exceeds 70%, and the FVC is 

lower than the normal expected value  
26

. 

Spirometry results are reliant on the 

patient's effort and may be inaccurate if the 

patient doesn't operate the device correctly or 

experiences medical conditions like chest or 

abdomen pain, leading to reduced effort. To 

mitigate errors, spirometry should be 

performed three times, considering the average 

or best result 
22, 27

. 

 

Asthma management 

The primary objectives of asthma 

treatment are to reduce exacerbations, maintain 

a high quality of life, and adhere to global 

asthma management guidelines, thereby 

improving pharmaco-economic aspects 
17

. 

Various inhalation devices, each with unique 

dosage forms, optimal inhalation rates, and 

patient tolerance, are available 
17

. 

 

Asthma treatment 

 Pharmaceutical treatment is considered 

the most crucial and successful course of action 

for the majority of asthma cases
28

. The 

treatment of asthma follows a step-by-step 

approach, adjusting the dosage of a medication 

or adding a new medication until asthma is 

under control. This approach considers both the 

side effects of medications and the control  of 

the disease. The severity of asthma should be 

assessed before initiating asthma management, 

as determining the stage of asthma is a crucial 

factor in selecting the appropriate medication. 

Intermittent (Step 1): Patients at this stage 

are recommended to use selective beta-2 

agonist medications on an as-needed basis to 

relieve symptoms. Patients experiencing 

bronchoconstriction during exercise should 

administer an inhaled beta-2 agonist 
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formulation ten minutes before initiating their 

exercise regimen.Mild persistent asthma (Step 

2): The management guidelines for mild 

persistent asthma advocate long-term therapy. 

Hence, it is crucial to differentiate between 

mild intermittent asthma and mild persistent 

asthma (Lung and Institute, 2007). Low-dose 

inhaled corticosteroids (ICS) are the 

recommended choice for symptom relief during 

long-term control therapy.Additional 

medications, such as cromoglycates, 

theophylline, and leukotriene receptor 

antagonists, should be considered alongside 

inhaled corticosteroids (ICS) for managing 

mild persistent asthma. Moreover, the use of a 

short-acting beta-2 agonist prior to exercise and 

during symptomatic episodes may be 

warranted, contingent on the  specific 

circumstances. For the management of 

moderate persistent asthma (Step 3), a 

combination of medium- or low-dose inhaled 

corticosteroids (ICS) with long-acting beta-2 

agonists (LABA) is recommended. Opting for 

low-dose ICS alongside LABA is preferred 

over increasing the ICS dose 
25

.In this stage, 

additional medications such as leukotriene 

modifiers or theophylline may be considered in 

conjunction with low-dose ICS. Moving to 

severe persistent asthma (Step 4, 5, and 6), the 

strategy involves using LABA with ICS in Step 

4. If control is not attained, the escalation of 

corticosteroid dose is advised in Step 5.  In 

cases where the control group does not exhibit 

a response to anti-IgE therapy, Omalizumab 

may be considered as an alternative. For 

asthmatic patients unresponsive in Steps 4 and 

5, daily oral glucocorticoids are recommended. 

Continuous use of oral glucocorticoids 

becomes a viable option in Step 6. Following 

the initiation of asthma medication, it is 

essential to assess patients' ability to control 

both their asthma symptoms and lung function.  

The initial step in the assessment process 

involves gathering pertinent information from 

the patient, encompassing details of their 

medical history over the preceding four weeks, 

their current forced expiratory volume in one 

second (FEV1), and conducting risk 

assessments 
29

.In cases where the patient's 

condition is well controlled, therapy may be 

tapered down to mitigate potential drug side 

effects. However, if the patient's condition 

remains inadequately controlled, advancing to 

the next stage of care is advisable 
29

. 

 

Pressurized metered dose inhalers  

Inhalers constitute the primary treatment 

modality for asthma 
30

.Ensuring therapeutic 

efficacy necessitates the correct utilization of 

the inhalation technique, as the medication 

must reach the lungs effectively 
17

. The 

inhalation route serves as the foundation for an 

effective treatment strategy for ambulatory 

asthmatics, offering a swifter onset of action 

and fewer potential side effects compared to 

systemic routes of administration. 
2, 23, 27, 31

. 

Various inhalation devices exhibit differences 

in medication formulations, patient tolerance, 

and device-specific factors 
2, 23, 31

.  

 

Pressurized metered dose inhalers 

composition  

As shown in Fig. 2
30

, Pressurized Metered 

Dose Inhalers (pMDIs) stand out as the most 

extensively employed aerosol-generating 

devices, thanks to their portability and multi-

dosing system. They prove highly suitable for a 

broad spectrum of patients 
29, 32

. Due to the 

challenge younger children face in using 

PMDIs correctly, these devices can be 

employed in conjunction with an extension, 

commonly known as spacers. Spacers facilitate 

additional time and space for effective drug 

inhalation in this population 
33

.The medication 

destined for inhalation is housed within a 

canister, along with additional ingredients like 

a propellant, surfactant, and lubricant, all under 

pressure. The canister features a metering 

valve, and it is securely positioned downward 

in the actuator.  Pressing the bottom of the 

canister releases the pre-metered aerosol dose 

from the pMDI. Propelled by gas pressure, the 

propellant carrying the inhalable drug traverses 

the actuator nozzle, forming a cloud of minute 

droplets. The pMDI releases particles of 

various sizes, with prior research indicating 

that larger particles tend to settle in the 

oropharynx 
34, 35

. Approximately 10% of the 

drug remains in the pMDI actuator and 

mouthpiece, while 75-80% is deposited in the 

upper respiratory system, and 10-15% reaches 

the deeper regions of the patient's respiratory 

system from a puff containing 100 μg of the 

inhaled drug, such as salbutamol sulfate in 

Ventolin 
36, 37

. 
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Fig. 2: Schematic of typical pressurized metered-dose inhaler. 

30
 

 

Numerous factors, including the physical 

and chemical characteristics of the propellant, 

the gas pressure within the Pressurized Metered 

Dose Inhaler (pMDI) canister, the design of the 

valve and outlet nozzle, the drug formulation, 

and the configuration of the mouthpiece 

connected to the pMDI, collectively influence 

the aerosol particle size generated by the pMDI 
36, 38

. The size of aerosol particles generated by 

the Pressurized Metered Dose Inhaler (pMDI) 

is determined by two primary variables: the 

duration needed for propellant evaporation and 

the distance traveled by the aerosol post-release 

from the pMDI 
39

.Historically, 

chlorofluorocarbons (CFCs) were the most 

commonly used propellants in pMDIs. 

However, environmental concerns arose in 

1974 due to the increasing frequency of CFC 

emissions, leading to detrimental effects on the 

ozone layer 
40

. To safeguard the ozone layer, 

the Montreal Protocol instituted a ban on the 

use of chlorofluorocarbons (CFCs) in 1987, 

encompassing all forms, including their use in 

PMDIs. Hydrofluorocarbons (HFCs), being 

ozone-friendly, have since replaced CFCs as 

propellants in the pharmaceutical industry , 

including their utilization in pMDIs 
41, 

42
.Priming an inhaler after use is unnecessary 

unless it remains unused for more than two 

weeks 
34

.  

 

Pressurized metered dose inhalers steps of 

administration and drawbacks  

PMDIs are recognized as reliable and 

user-friendly devices; however, concerns 

persist regarding incorrect patient inhalation 

techniques, which have been shown to 

adversely impact disease management 
2, 32

. 

Despite being one of the most widely utilized 

aerosol-generating devices with portability and 

a multi-dosing system, the pMDI, if not used 

correctly, may result in inadequate drug 

deposition in the lungs and an increased risk of 

drug deposition in the buccal cavity and 

oropharynx. These issues can lead to undesired 

local side effects and an overall poor response 

to treatment 
43

. A notable limitation of therapy 

delivered via PMDIs is the potential for 

suboptimal inhalation technique, stemming 

from difficulties in synchronizing the patient's 

inhalation with the aerosol discharge  from the 

device 
43

.There is a critical need for 

comprehensive patient education on the proper 

inhalation technique, given that less than 10% 

of patients currently utilize their PMDIs 

correctly. 
44-46

.A vital aspect of Pressurized 

Metered Dose Inhaler (pMDI) usage involves 
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the deliberate inhalation of the released 

aerosol, done slowly and deeply for a minimum 

of five seconds.  Rapid inhalation of the dose 

from the device can lead to insufficient drug 

deposition in the lungs and an increased 

deposition in the oropharyngeal area 
43

. The 

optimal lung deposition for the drug is 

achieved at an inspiratory flow rate of 30 to 60 

L/min through the pMDI 
43

. Notably, a recently 

developed smartphone app designed to gauge 

the duration of optimal inhalation flow may 

offer assistance in this  regard 
43

.The 

limitations of Metered Dose Inhalers (MDIs) 

have long been acknowledged, with the 

patient's inhaler technique significantly 

influencing drug distribution, as observed in 

the literature 
47

. A prevalent issue reported by 

patients with MDIs is the lack of 

synchronization or coordination between 

actuation and inhalation.The principal 

drawback of therapy administered through 

Metered Dose Inhalers (MDIs) is the prevalent 

issue of suboptimal inhalation technique, 

stemming from difficulties in coordinating the 

patient's inhalation with the aerosol released by 

the device. With only 10% of patients utilizing 

MDIs correctly, there is a critical need for 

comprehensive patient education to ensure the 

adoption of the optimal inhalation technique 
17

. 

 

The Principal disadvantages associated with 

pressurized metered dose inhalers. 

Device related dis advantages 

For pMDI, the medicine canister is not 

shaken thoroughly before releasing the aerosol. 

Before inhaling, the mouthpiece of the device 

is not removed. 

 

Patient related dis advantages 

 The patient either breathes through 

their nose or inhales air before or after 

aerosol delivery. 

 The patient exhales either before or 

during the aerosol delivery. 

 •If the patient presses the canister 

multiple times, more than one dose is 

released in a single breath.The device 

does not coordinate the delivery of 

aerosol with patient inhalation, and 

there is no simultaneous 

administration. 

 The patient's inhalation flow is 

excessively fast. The patient's 

inhalation was interrupted by the 

"Freon effect," which is the early 

cessation of breathing brought on by 

the propellant's cold sensation in the 

upper airways (the mouth and the 

throat). 

 

Asthma counseling 

Adequate counseling and training, along 

with effective self-management of breathing 

devices, ensure treatment adherence
17

. Regular 

instruction on the proper use of prescription 

medication devices, like PMDIs, for patients 

with asthma, increases the likelihood of 

improved lung function and optimal long-term 

control, enhancing satisfaction and reducing 

morbidity
2
. Good adherence and compliance 

reduce the incidence of exacerbations, 

constituting nearly 40% of all associated 

medical costs
2
. Teaching the technique-

determining step in pMDI inhalation training  

can be challenging
32

. Consistent counseling is 

crucial for enhancing obstructive lung disease 

management and treatment outcomes
43

. 

Consistent counseling has been proven to 

improve treatment outcomes and aid in 

controlling obstructive lung diseases
2
. 

Questionnaires can serve as effective tools for 

monitoring the efficacy of counseling in asthma 

management 
17

.Recent test results indicate that, 

by identifying primary Inhalation Flow Rate 

(IFR) flaws in the inhalation method, 

instructional materials have been developed to 

enhance counseling. These aids, considered as 

supplements to conventional Metered Dose 

Inhaler (MDI) verbal counseling, educate 

individuals by emitting an audible sound when 

the IFR is within the required range. 

Furthermore, the duration of inhalation is a 

crucial factor in ensuring that the lungs receive 

a significant portion of the emitted dose. 

Several recently developed smartphone 

applications are available for measuring the 

correct inhalation flow duration. 

Inadequate inhalation technique, 

exemplified by inappropriate use of MDIs, 

significantly affects disease control
48

. It is 

estimated that up to 94% of these people 

misuse their MDIs, compared to 84% of 

patients who abuse dry powder inhalers
14, 49

. 

Previous research underscores the significance 

of education and training in improving patients' 

proficiency with aerosol therapy 
50

.  Verbal 
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counseling, instructing individuals on proper 

MDI usage, significantly enhanced asthma 

management.  However, a challenge emerged 

as many subjects struggled to maintain the 

correct breathing technique and were prone to 

forgetting their training shortly after counseling 
51

. Despite receiving instruction on standard 

inhaler techniques, numerous patients continue 

to misuse their inhalers 
51

. 

 

Asthma counseling types  

The categories of asthma counseling 

include traditional verbal asthma counseling, 

advanced asthma counseling and advanced 

verbal asthma counseling 
35

.  

 

Traditional verbal asthma counseling  

Verbal instruction is provided at chest 

clinics 
35

 To ensure the accurate use of the 

pMDI, traditional verbal training consists of 11 

steps as shown in Fig. 3
52

. 

The accurate use of MDIs through verbal 

counselling plays a crucial role in enhancing 

asthma control
16, 35

.Many of these steps are 

theoretically straightforward for patients to 

complete and easy for instructors to assess. 

They involve actions such as exhaling before 

inhaling the aerosol, shaking the device, and 

correctly positioning the Pressurized Metered 

Dose Inhaler (pMDI) in the patient's 

mouth
35

.Unfortunately, verbal instruction alone 

is insufficient to rectify coordination errors, 

especially in chest clinics and with older 

patients, regarding the correct Pressurized 

Metered Dose Inhaler (pMDI) technique
43

.  

 

Fig. 3: Steps of p MDI use. 
52
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Advanced asthma counseling  

Incorrect inhalation technique is a 

prevalent cause of diminished lung function 

following MDI use. Combining traditional 

verbal counseling with an MDI training tool 

and a smartphone app has been shown to 

decrease the occurrence of inhaler technique 

errors and enhance Forced Expiratory Volume 

(FEV) 
43

.  

Verbal counseling significantly 

contributes to asthma control when patients are 

instructed on correct MDI usage. 

Unfortunately, a substantial number of patients 

fail to retain their training and do not 

consistently employ the correct inhalation 

technique after instruction 
43

.Saeed et al. 

reported a reduction in the frequency of 

incorrect inhaler technique use through the 

combined utilization of an MDI training 

device, a smartphone application, and 

traditional verbal counseling 
53

. In the 

comparison between this combined approach 

and traditional verbal counseling alone, all 

analyzed metrics exhibited significant 

improvements. These included outcomes 

related to lung function, indicating a consistent 

enhancement in lung function with the 

incorporation of add-on devices to the MDI and 

smartphone applications  during verbal 

counseling 
43

.The utilization of the Trainhaler 

smartphone application by children with 

asthma has demonstrated a noteworthy 

reduction in the overall number of inhalation 

technique errors
50

. Additionally, there was a 

notable improvement in inhalation time, as 

measured by the Trainhaler app on 

smartphones 
39

. Elgendy et al. emphasized the 

significance of patient education on inhaler 

usage and its impact on reducing the overall 

number of asthma presentations. They 

highlighted the value of consistent care and 

reinforcement to patients. Ongoing counseling 

holds the potential to enhance an individual's 

quality of life by improving lung health 
54

.  

Mahmoud et al. found that the integration of 

smartphone applications and training tools with 

traditional verbal counseling significantly 

improved pulmonary function and decreased 

the frequency of breathing technique errors, 

compared to verbal counseling alone 
55

. Sobh et 

al. conducted further research, revealing a 

greater impact of both add-on devices—Flo-

Tone and Clip-Tone with their smartphone 

applications—when compared to verbal 

counseling alone. Additionally, in comparison 

to verbal counseling alone, these add-on 

devices were found to enhance lung 

deposition
56

. 

 

Advanced verbal asthma counseling  

 Combining verbal counseling on 

Pressurized Metered Dose Inhaler (pMDI) 

administration and error correction with 

advanced counseling through a smartphone 

application has been proposed as an effective 

approach 
43

. 

International review about asthma and p 

MDI use counseling  

The main objective of our review was to 

assess the effectiveness  of three  different 

asthma counseling strategies on asthma 

symptoms control .  

Several studies talked about the 

superiority of advanced counseling on the 

traditional verbal counseling
35, 39, 44, 52,56

, the 

previously mentioned studies showed the great 

impact of advanced counseling on the 

improvement of the overall asthmatic status . 

 

Asthma counseling questionnaires 

Asthma Control Test  

Monitoring the effectiveness of asthma 

treatment can be achieved through lung 

function testing and the Asthma Control Test 

(ACT) 
43

. The Global Initiative for Asthma 

(GINA) guidelines, a recent set of asthma 

treatment recommendations, emphasize that 

asthma severity is less critical than achieving 

both short- and long-term asthma control 
47

. For 

individuals with uncontrolled asthma, the 

GINA guidelines recommend adjusting their 

dosage for improved asthma management. 

GINA states that "it is reasonable to assume 

that most asthmatic patients can and should 

maintain control of the condition." Despite the 

guidelines, a substantial number of adults and 

children with asthma still do not have their 

condition adequately managed 
42, 57

.Several 

methods have been developed to assess the 

level of asthma control and guide therapy 
40, 41

. 

ACT is an example, consisting of a five-item 

questionnaire that proves useful in identifying 

poorly controlled asthma in adults and 

adolescents as young as 12 years old [90]. 

Additionally, a seven-item Childhood ACT (C-

ACT) has recently been approved for use with 
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children aged 4 to 11
40, 41

. For both 

questionnaires, a score cutoff point of 19 has 

been established to indicate uncontrolled 

asthma. 

 

Asthma control questionnaire 

The Asthma Control Questionnaire 

(ACQ), widely recognized globally, comprises 

seven questions addressing symptoms, the use 

of rescue medication, and lung function 
58

. 

Additionally, a simplified version with five or 

six items has been validated
40

. Although the 

ACQ's use among youths aged 6 to 16 has only 

recently been validated,
40

. its use with children 

is not well-established. Nevertheless, in clinical 

research, the C-ACT, ACT, and ACQ have all 

been extensively used.  

While the Global Initiative for Asthma 

(GINA) guidelines provide a definition of 

asthma control, the most reliable assessment  

often relies on a single outpatient visit, 

expressed as scores between 1 and 5 (well-

controlled), or categorized into three control 

statuses (uncontrolled, partly controlled, or 

controlled)
40-43, 47, 57, 58

.  

Despite this, numerous studies show that 

both patients and clinicians frequently 

overstate the level of control and progress 

achieved during therapy
59

. Several studies 

involving young participants assessed the ACT 

or ACQ in relation to asthma control as defined 

by GINA criteria. Three studies utilized the 

ACQ
59

, and one used the ACT 
60

. To date, there 

has been no research comparing the C-ACT 

and ACT with GINA criteria in children. This 

study aims to assess the effectiveness of the 

ACT and C-ACT in identifying uncontrolled 

asthma in children based on GINA 

recommendations. 

 

Types of asthma questionnaire  

The Asthma Control Questionnaire (ACQ) 

proves to be a reliable tool for assessing the 

primary therapy goal, which includes reducing 

symptoms, managing activity limitations, 

utilizing short-acting β2 agonists, and 

addressing adult airway narrowing
61

.Composite 

asthma-control indicator questionnaires have 

proven to be valuable tools aiding patients and 

clinicians in evaluating the degree of asthma 

control
61

. These surveys involve patients 

recalling and describing the frequency of 

symptoms, their activity levels, any restrictions 

faced, and the usage of inhalers over time 

(Table 1)
52

. These approaches align with 

evidence supporting the significance of 

symptom frequency and bronchodilator usage 

as key indicators of asthma management, 

current impairment, and the future risk of 

asthma development 
61

. Ozoh, O.B., et al. assert 

that the Asthma Control Questionnaire (ACQ) 

exhibits good evaluative and discriminative 

characteristics, making it a reliable tool for 

assessing asthma control 
62

. 

 

Table 1: Different types of Asthma Control tests and questionnaires.
52

 

 ACQ-5,6,7 

(Five, six or seven-item Asthma 

Control Questionnaire) 

ACT 

(Asthma Control Test) 

GINA 

(Global Initiative for 

Asthma) 

Age range ≥ 11 ≥ 12 ≥ 6 

Questions 5, 6, or 6 + spirometry 5 4 

Domains Nocturnal awakenings 

Limitation of activity  

Morning symptoms 

Shortness of breath  

Wheezing 

Reliever use (ACQ-6,7) 

Spirometry (ACQ-7) 

Activity limitation 

Shortness of breath 

Awakening 

Reliever use 

Self-assessed control 

Daytime symptoms 

Night time symptoms 

Reliever use 

Activity limitation 

Duration Prior week Prior 4 weeks Prior 4 weeks 

Scoring > 1.5 Poorly controlled 

0.75-1.5 ‘Grey zone’ 

0-0.75 Well controlled 

5-15 Very poorly 

controlled 

16-19 Not well 

controlled 

20-25 Well controlled 

3-4 Uncontrolled 

1-2 Partly controlled 

0 Well controlled 
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Conclusion 

The improper use of pMDIs is identified 

as a leading factor in asthma management 

failure. Asthma counseling, considered the 

cornerstone for both adults and children, has 

proven strategies that significantly enhance 

overall asthmatic status and clinical outcomes. 

However, verbal instruction alone is 

insufficient to correct coordination errors, 

especially in chest clinics and among older 

patients. Integrating an MDI training tool and a 

smartphone app with traditional verbal 

counseling effectively reduces inhaler 

technique errors and increases Forced 

Expiratory Volume (FEV). The smartphone 

applications based counseling as in the case of 

the advanced and the advanced verbal 

counseling showed a significant better asthma 

clinical outcomes and pulmonary functions 

improvement than the verbal only based 

counseling. Consistent instruction on proper 

prescription medication device use, such as 

pMDIs, enhances the likelihood of improved 

lung function and optimal long-term control, 

contributing to increased patient satisfaction 

and reduced morbidity. 

 

REFRENCES 

 

1. R. Dhand, "Aerosol therapy for asthma", 

Curr Opin Pulm Med,  6(1), 59-70 (2000). 

2. M.A. Abdelrahman, H. Saeed, H. Osama, 

et al., "Effect of verbal counselling on 

metred‐dose inhaler proper use and lung 

function test amongst asthmatic patients: a 

meta‐analysis", Int J Clin Pract, 75(6), 

e14077 (2021). 

3. A. Deniz-Garcia, H. Fabelo, A.J. 

Rodriguez-Almeida, et al., "Quality, 

Usability, and Effectiveness of mHealth 

Apps and the Role of Artificial 

Intelligence: Current Scenario and 

Challenges", J Med Internet Res,  25, 

e44030 (2023). 

4. M. Trivedi and E. Denton, "Asthma in 

children and adults—what are the 

differences and what can they tell us about 

asthma? Frontiers in pediatrics",  7, 256 

(2019). 

5. K.C. Tsang, H. Pinnock, A.M. Wilson, et 

al., "Home monitoring with connected 

mobile devices for asthma attack 

prediction with machine learning", Sci 

Data,  10(1), 370 (2023). 

6. A. O’Connor, A. Tai, and K. Carson-

Chahhoud "Isn’t There an App for That? 

The Role of Smartphone and Tablet 

Applications for Asthma Education and 

Self-Management in Adolescents", 

Children,  8(9), 786 (2021). 

7. M.J. Bitsko, R.S. Everhart, and B.K. Rubin 

"The adolescent with asthma",  Paediatr 

Respir Rev,  15(2), 146-153 (2014). 

8. C. Gillette, N. Rockich-Winston, J.A. 

Kuhn, et al., "Inhaler technique in children 

with asthma: a systematic review", Acad 

Pediatr,  16(7), 605-615 (2016). 

9. R. Dhand, "Aerosol therapy for asthma", 

Curr Opin Pulm Med,  6(1), 59-70 (2000). 

10. H.S. Harb, N. Ibrahim Laz, H. Rabea, et 

al., "Determinants of incorrect inhaler 

technique in chronic obstructive 

pulmonary disease patients",  Int J Clin 

Pract,  75(6), e14073 (2021). 

11. A. H. Sobh, H. Rabea, M. A. Hamouda, et 

al., "Impact of repeated patient counseling 

using different pressurized metered-dose 

inhalers training devices on inhalation 

technique, lung function, and asthma 

control in adult asthmatics", Beni-Suef 

University Journal of Basic and Applied 

Sciences,  11(1), 1-9 (2022). 

12. R.S. Everhart and B.H. Fiese, "Asthma 

severity and child quality of life in 

pediatric asthma: a systematic review", 

Patient Educ Couns,  75(2), 162-168 

(2009). 

13. H.K. Reddel, L.B. Bacharier, E.D. 

Bateman, et al., Global Initiative for 

Asthma Strategy 2021: executive summary 

and rationale for key changes", AJRCCM,  

205(1), 17-35 (2022). 

14. M. Nicola, A.A. Elberry, O.M. Sayed, et 

al., "Effect of DPI's training-device on 

inhalation technique and clinical efficacy 

in asthmatics", BJBAS,  7(2), 178-183 

(2018). 

15. H.K. Reddel, E.D. Bateman, A. Becker, et 

al., "A summary of the new GINA 

strategy: a roadmap to asthma control", 

Eur Respir J,  46(3), 622-639 (2015). 

16. A. Doimeadios, "Effects of Adding an 

Instructional Mobile Phone Application to 



Basma M.E. Mohamed, et al. 

1148 

Asthma Treatment Plans on Inhaler 

Technique and Pulmonary Function.   

17. S. Stanojevic, D.A. Kaminsky, M.R. 

Miller, et al., "ERS/ATS technical 

standard on interpretive strategies for 

routine lung function tests", Eur Respir J,  

60(1), 2101499 (2022). 

18. E. Toskala and D.W. Kennedy, "Asthma 

risk factors. in International forum of 

allergy & rhinology", Wiley Online 

Library, (2015). 

19. Clement Clark. 

https://www.lamonea.eu/wp-

content/uploads/2018/05/clement-

clark.pdf. 2024  [cited 2024 02.05.2024]. 

20. E.S. Wan, J.E. Hokanson, E.A. Regan, et 

al., "Significant spirometric transitions and 

preserved ratio impaired spirometry among 

ever smokers", Chest,  161(3), 651-661 

(2022). 

21. A. Patil-Gadhe, A. Kyadarkunte, M. 

Patole, et al., "Montelukast-loaded 

nanostructured lipid carriers: Part II 

Pulmonary drug delivery and in vitro–in 

vivo aerosol performance", Eur J Pharm 

Biopharm,  88(1), 169-177 (2014). 

22. M.J. McGeachie, K.P. Yates, X. Zhou, et 

al., "Patterns of growth and decline in lung 

function in persistent childhood asthma", 

NEJM,  374(19), 1842-1852 (2016). 

23. M.E. Abdelrahim, H. Saeed, H.S. Harb, et 

al., Methods of Detecting Aerosol Delivery 

to the Lung, in Essentials of Aerosol 

Therapy in Critically ill Patients. 2021, 

Springer. p. 195-217. 

24. R. Louis, I. Satia, I. Ojanguren, et al., 

"European Respiratory Society guidelines 

for the diagnosis of asthma in adults", Eur 

Respir J,  60(3), (2022). 

25. M.E. Abdelrahim, H. Saeed, H.S. Harb, et 

al., "Methods of Detecting Aerosol 

Delivery to the Lung", Essentials of 

Aerosol Therapy in Critically ill Patients, 

195-217 (2021). 

26. I.D. Pavord, R. Beasley, A. Agusti, et al., 

"After asthma: redefining airways 

diseases", The Lancet,  391(10118), 350-

400 (2018). 

27. M. Nicola, A. Elberry, O. Sayed, et al., 

"The impact of adding a training device to 

familiar counselling on inhalation 

technique and pulmonary function of 

asthmatics", Adv Ther,  35(7), 1049-1058 

(2018). 

28. F. J. Real, A. F. Beck, D. DeBlasio, et al., 

Dose Matters: "A Smartphone Application 

to Improve Asthma Control Among 

Patients at an Urban Pediatric Primary 

Care Clinic", Games Health J,  8(5), 357-

365 (2019). 

29. D. Toumpanakis and O.S. Usmani, "Small 

airways in asthma: Pathophysiology, 

identification and management", CMJ 

PCCM, (2023). 

30. S.P. Newman, "Principles of metered-dose 

inhaler design", Respir Care, 50(9), 1177-

1190 (2005). 

31. M.E. Abdelrahim, H. Saeed, H.S. Harb, et 

al., "Special Needs for Neonates, Infants, 

and Toddler", in Essentials of Aerosol 

Therapy in Critically ill Patients 

Springer, 65-88 (2021). 

32. S.P. Newman, "Delivering drugs to the 

lungs: The history of repurposing in the 

treatment of respiratory diseases", Adv 

Drug Deliv Rev,  133, 5-18 (2018). 

33. Y.L. de Charras, M.V. Ramírez-Rigo, and 

D.E. Bertin, "Prediction of the particle size 

distribution of the aerosol generated by a 

pressurized metered-dose inhaler", Powder 

Technol,  399, 117151 (2022). 

34. V. Forest and J. Pourchez, "Nano-delivery 

to the lung-by inhalation or other routes 

and why nano when micro is largely 

sufficient?", Adv Drug Deliv Rev, 183, 

114173 (2022). 

35. H. Saeed, M.E. Abdelrahim, H. Rabea, et 

al., "Impact of advanced patient counseling 

using a training device and smartphone 

application on asthma control", Respir 

Care, 65(3), 326-332 (2020). 

36. D.A. Mahler and D.M. Halpin, 

"Personalizing Selection of Inhaled 

Delivery Systems in Chronic Obstructive 

Pulmonary Disease", AnnalsATS,  20(10), 

1389-1396 (2023). 

37. M.E. Abdelrahim, H. Saeed, H.S. Harb, et 

al., "Special Needs for Neonates, Infants, 

and Toddler", Essentials of Aerosol 

Therapy in Critically ill Patients, 65-88 

(2021). 

38. T. Mekonnen, X. Cai, C. Burchell, et al., 

"A review of upper airway physiology 

relevant to the delivery and deposition of 

https://www.lamonea.eu/wp-content/uploads/2018/05/clement-clark.pdf
https://www.lamonea.eu/wp-content/uploads/2018/05/clement-clark.pdf
https://www.lamonea.eu/wp-content/uploads/2018/05/clement-clark.pdf


1149 

inhalation aerosols", Adv Drug Deliv Rev, 

114530 (2022). 

39. S.M. Tony, M.A. Abdelrahman, H. Osama, 

et al., "Advanced counselling using 

training device and smartphone application 

on inhalation technique from metered‐dose 

inhaler with spacer equipped with different 

interfaces in asthmatic children", Int J  

Clin Pract,  75(9), e14413 (2021). 

40. R.S. Babadi, A.M. Riederer, P.D. 

Sampson, et al., "Longitudinal measures of 

phthalate exposure and asthma 

exacerbation in a rural agricultural cohort 

of Latino children in Yakima Valley, 

Washington", J Hyg Environ,  243, 

113954 (2022). 

41. W.W. Busse and M. Kraft, "Current unmet 

needs and potential solutions to 

uncontrolled asthma", Eur Respir Rev,  

31(163), 210176 (2022). 

42. C.-Y. Chiang, K. Bissell, C. Macé, et al., 

"The Asthma Drug Facility and the future 

management of asthma", IJTLD,  26(5), 

388-391 (2022). 

43. E. Israel, J.-C. Cardet, J.K. Carroll, et al., 

Reliever-Triggered Inhaled Glucocorticoid 

in Black and Latinx Adults with Asthma. 

New England Journal of Medicine  

386(16): p. 1505-1518 (2022). 

44. S.M. Tony, M.A. Abdelrahman, M. Abd 

Elsalam, et al., "Effect of using acoustic 

flo-tone training device and its smartphone 

application on enhancing inhalation 

technique from metered-dose inhaler with 

spacer in asthmatic children", Exp Lung 

Res, 48(7-8), 224-238 (2022). 

45. R.A. Mahmoud, M.S. Boshra, H. Saeed, et 

al., "The impact of the clip-tone training 

device and its smartphone application to 

pressurized metered-dose inhaler in adult 

asthmatics", J Asthma,  60(2), 227-234 

(2023). 

46. A. Zaki, M.O. Elgendy, M.A. 

Abdelrahman, et al., "The Efficacy of 

Using Different Antibiotics to Prevent 

Maternal Surgical Site Infections in 

COVID-19-Infected Cases", Eur Chem 

Bull,  6, 1342-1348 (2023). 

47. L. He, C. Norris, X. Cui, et al., "Oral 

cavity response to air pollutant exposure 

and association with pulmonary 

inflammation and symptoms in asthmatic 

children", Environ Res,  206, 112275 

(2022). 

48. P.D. Robinson, G. Jayasuriya, S. Haggie, 

et al., "Issues affecting young people with 

asthma through the transition period to 

adult care", Paediatr Respir Rev,41, 30-39  

(2021). 

49. H. Saeed, H.F. Salem, H. Rabea, et al., 

"Effect of human error, inhalation flow, 

and inhalation volume on dose delivery 

from Ellipta® dry-powder inhaler", J 

Pharm Innov, 14(3), 239-244 (2019). 

50. S.M. Tony and M.E. Abdelrahim, 

"Inhalation Devices and Pulmonary Drug 

Delivery", Clin Nurs Res, 6(3), 54-72 

(2022). 

51. R.A. Mahmoud, M.S. Boshra, H. Saeed, et 

al., "The impact of the clip-tone training 

device and its smartphone application to 

pressurized metered-dose inhaler in adult 

asthmatics", J Asthma, 1-8 (2022). 

52. B.M. Mohamed, N. Laz, H. Saeed, et al., 

"Application of different counseling 

strategies for better adult asthma control", 

J Asthma, 1-8 (2023). 

53. M.K. Al-Nawayseh, M. Al-Iede, E. Elayeh, 

et al., "The impact of using a mobile 

application to improve asthma patients’ 

adherence to medication in Jordan", J 

Health Inform,  27(3), 

14604582211042926 (2021). 

54. M.O. Elgendy, A.H. Hassan, H. Saeed, et 

al., "Asthmatic children and MDI verbal 

inhalation technique counseling", Pulm 

Pharmacol Ther,  61, 101900 (2020). 

55. R.A. Mahmoud, S.M. Tony, M.S. Boshra, 

et al., "Addition of inhalation training 

devices and smartphone application to 

verbal counseling for asthmatic patients", 

Journal of Clinical and Nursing Research  

6(2): p. 76-79 (2022). 

56. A.H. Sobh, H. Rabea, M.A. Hamouda, et 

al., "The impact of using different add-on 

devices to pressurized metered-dose-

inhalers containing salbutamol in healthy 

adult volunteers: An in-vivo study", J 

Drug Deliv Technol,  74, 103539 (2022). 

57. D.J. Maurer, C. Liu, P. Xepapadaki, et al., 

"Physical activity in asthma control and its 

immune modulatory effect in asthmatic 

preschoolers", Allergy,  77(4), 1216-1230 

(2022). 



Basma M.E. Mohamed, et al. 

1150 

58. A. Papi, B.E. Chipps, R. Beasley, et al., 

"Albuterol–Budesonide Fixed-Dose 

Combination Rescue Inhaler for Asthma",  

N Engl J Med, 386(22), 2071-2083 

(2022). 

59. C.L.C. Pessôa, I.A. Martins, G.G. 

Rodrigues, et al., "Misperception of poor 

asthma control in the outpatients clinic of a 

tertiary hospital in Rio de Janeiro", 

Einstein (São Paulo),  19, eAO6259 

(2022). 

60. M. Schatz, C.A. Sorkness, J.T. Li, et al., 

"Asthma Control Test: reliability, validity, 

and responsiveness in patients not 

previously followed by asthma 

specialists", J Allergy Clin Immunol,  

117(3), 549-556 (2006). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

61. J.M. Olaguibel, S. Quirce, B. Juliá, et al., 

"Measurement of asthma control according 

to Global Initiative for Asthma guidelines: 

a comparison with the Asthma Control 

Questionnaire", Respir Res,  13, 1-10 

(2012). 

62. O.B. Ozoh, A.C. Ayuk, K.N. Ukwaja, et 

al., "Asthma management and control in 

Nigeria: the asthma insight and reality 

Nigeria (AIRNIG) study", Expert Rev 

Respir Med, 13(9), 917-927 (2019). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1151 

 

  نشـرة العـلوم الصيدليــــــة

 جامعة أسيوط
 

 

1

 سويف، بني سويف، مصرقسم الصيدلة الإكلينيكية، كلية الصيدلة، جامعة بني 

2

 قسم الصيدلة السريرية، كلية الصيدلة، جامعة الباحة، الباحة، المملكة العربية السعودية

3

 ، العراق51111قسم الصيدلة السريرية، كلية الصيدلة، جامعة المستقبل، بابل، 

4

 ، مصر11715قسم الصيدلة الإكلينيكية، مستشفى جامعة بدر، كلية الطب، جامعة حلوان، 

5

 قسم الصدر، كلية الطب، جامعة بني سويف، بني سويف، مصر

pMDI

pMDI
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