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Abstract Manuscript Information 

Chronic obstructive pulmonary disease (COPD) and asthma are common chronic respiratory 

diseases that greatly increase morbidity and death worldwide, especially in low- and middle-

income nations. Even with the advent of efficient inhaled treatments, poor disease control is 

still a significant worry, frequently caused by incorrect inhaler technique and noncompliance 

with drug regimens. In order to improve inhaler technique and adherence among adult patients 

with as COPD or asthma, this study sought to evaluate the efficacy of pharmacist-led 

treatments. 

The Test of Adherence to Inhalers (TAI), the Functional Assessment over Non-Life-

Threatening Conditions (FANLTC) scale, and standardized checklists for dry powder and 

metered dosage inhalers (MDIs and DPIs) for quality of life were used in the study to assess 

patient performance. Telemonitoring support, training sessions, and in-person counselling were 

among the therapies. Pharmacist-led treatments significantly improved inhaler technique & 

adherence scores, especially for people with COPD. 

Improved forced expiratory volume (FEV1) and COPD assessment test (CAT) scores were 

linked to proper device use. Furthermore, errors were more likely to occur in individuals who 

used multiple inhalers with different approaches. Devices like Diskus and Ellipta® were linked 

to fewer mistakes than Turbohalers and pMDIs. Clinical outcomes for patients with COPD and 

asthma are improved when pharmacists provide instruction and monitoring that greatly 

improves inhaler technique and drug adherence. 

Regular evaluation and instruction, customized to patient-specific traits including inspiratory 

flow and cognitive function, are crucial elements of managing chronic respiratory diseases. 

Pharmacists can maximize treatment results and lessen the overall healthcare burden by being 

integrated into multidisciplinary care teams. 
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INTRODUCTION 

Asthma and Chronic obstructive pulmonary disease (COPD) 

are the two most prevalent chronic lung illnesses that are known 

to be the main causes of mortality and morbidity and disability 

adjusted life years, particularly in countries with low and 

intermediate incomes [1–5]. A heterogeneous lung disease, 

chronic obstructive pulmonary disease (COPD) is typified by 

persistent, frequently progressive airflow obstruction caused by 

abnormalities of the airways (bronchiolitis and bronchitis) or 

alveoli (emphysema). The quality of life (QoL) of patients is 

diminished, and it is a major cause of mortality and morbidity 

globally [6]. Chronic lung inflammation, or asthma, damages the 

airways and results in recurrent episodes of chest tightness, 

wheezing, dyspnea and coughing. 

A chronic inflammatory lung illness, asthma damages the 

airways and causes recurrent episodes of wheezing, coughing, 

dyspnea and chest tightness. Approximately 300 million people 

worldwide suffer from asthma, and research indicates that the 

prevalence increases by 50% every ten years [3, 4, 7]. However, in 

the world, COPD ranks seventh in terms of ill health and third 

in terms of death [8]. 

Recent advances in our understanding of the pathophysiology 

of asthma and COPD have resulted in the development of 

innovative medicines to manage the burden of chronic 

respiratory disorders [9]. Nevertheless, patients with asthma and 

COPD continue to have inadequate disease control in spite of 

these advancements, which leads to increased exacerbations, 

more deaths and disability, and a reduced quality of life [10]. 

Inhaled medicines are the primary treatment for patients with 

COPD and asthma. The benefit of this application method is 

that it allows the medication to enter the airways directly. As a 

result, there is a lower chance of systemic adverse effects when 

large local concentrations are reached [5]. According to studies, 

around half of the drugs recommended to patients with chronic 

illnesses are not taken as directed [11], and adherence rates are 

typically substantially lower (22–78%) for patients with COPD 

and asthma [12]. Furthermore, studies have shown that up to 

85% of the patients do not utilize their inhalers correctly [13]. 

Inaccurate inhalation technique and improper handling are 

associated with poor disease control due to reduced medicine 

administration, which may raise the risk of hospitalization and 

exacerbations [14–17]. Pharmacists have significant potential to 

improve the management of the Chronic obstructive pulmonary 

disease since they are an essential component of the healthcare 

system and are in a unique position to offer patients helpful 

advice on using inhalers [18]. Interventions led by pharmacists 

can greatly enhance inhaler technique, educate patients, and 

increase adherence [19]. 

 

Types of inhalers:  

Pressurized metered-dose inhalers (pMDIs): Because of their 

affordability and ability to provide a broad range of asthma or 

COPD drugs, pressurized metered-dose inhalers, or pMDIs, are 

frequently administered [20]. Even with instruction and training, 

many patients are unable to utilize pMDIs appropriately, 

despite their widespread prescription [21–23]. Lenney et al. found 

that only 79% of patients could correctly use a pMDI, despite 

professional training [24]. About 60% of patients with COPD 

and 92% of patients with asthma were inhaling too quickly 

from a pMDI, according to research by Al-Showair et al. [25, 26]. 

 

Breath-actuated metered-dose inhalers: Breath-actuated 

metered-dose inhalers, or BA-MDIs, are an advancement over 

the first generation of pMDIs. Because the medicine is only 

delivered when a patient inhales through their inhaler device, 

they have a flow trigger that makes sure that inhalation and 

inhaler actuation are synced properly. Chapman et al. When 

comparing BA-MDIs to regular MDIs, it was shown that older 

people preferred the former [27]. 

 

Dry powder inhalers: A variety of DPIs are presently on the 

market. The primary benefit of DPIs over pMDIs is that the 

patient's inhalation propels the creation of the medication 

aerosol. As a result, neither an aerosol propellant nor 

synchronization between the device's actuation and inhalation 

are required. Incorrect device alignment, failure to hold breath 
[28]. 

 

Soft mist inhalers: The Respimat® (Boehringer Ingelheim, 

Germany) is the only soft mist inhaler currently available on the 

European market. Inhalers with soft mist are a relatively recent 

development. Recent findings, however, have linked tiotropium 

administered with the Respimat device to a nonsignificant rise 

in cardiovascular mortality when compared to a placebo [29]. 

Consequently, Spiriva Respimat should be used cautiously in 

patients with known cardiac rhythm abnormalities, according to 

the Medicines and Healthcare Products Regulatory Agency [30]. 

 

Factors influencing inhaler choice and use: 

The choice of inhaler depends on a number of criteria, 

including those pertaining to the patient and the physician, as 

well as the inhaler itself. 

 

Inhaler Characteristics:  

Aerosol velocity [31-34], drug size of particles [31, 32–35], internal 

resistance to airflow [32], and aerosol spray length [32,36] are 

significant inhaler characteristics that influence the location and 

amount of drug deposition. Because they are more likely to be 

deposited throughout the bronchial tree, particles with a 

diameter of 2 to 5μm are thought to be ideal [34], while 

particles larger particles less than 1μm are ejected and therefore 

ineffective, but Ineffective particles smaller than 1 μm are 

expelled, whereas particles bigger than five microns were more 

likely to collect within the oropharynx [35, 32]. The majority of 

DPIs need to be inhaled quickly, and a patient's inspiratory flow 

determines how well the powder aerosolizes [37, 32]. In contrast, 

pMDIs and SMIs produce aerosol automatically upon actuation 
[38, 34] enabling slower inhalation. 

 

Patient-Related Factors:  

Effective use of the inhaler by patients is crucial to the 

effectiveness of treatment; this capacity is further dependent on 
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the patient's physical capabilities, including cognitive function, 

comorbidities and age. In another important consideration is the 

inspiratory flow rate, particularly with breath-powered DPIs [31]. 

A suboptimal PIFR [39] can be caused by a number of variables, 

including [37] female sex [40], airflow limitation [41], increasing 

age [42], a history of hospitalisation for severe COPD lung 

hyperinflation [39, 40], respiratory muscle weakness [41], and 

exacerbations [39]. 

 

Provider-Related Factors: 

Providers favour inhalers that are easy to use, have high 

targeted deposition, require less patient coordination, and 

indicate proper use. [31, 43]. However, studies have revealed that 

almost two-thirds of healthcare professionals (HCPs) struggle 

to correctly perform crucial inhaler use procedures [44], and 

patients receive inaccurate training, which exacerbates their 

mishandled inhalers [32]. 

According to the American College of Allergy, Asthma 

Immunology and the American College of Chest education, the 

following factors should be taken into account when choosing 

an inhaler: patient ability and preference, cost, device longevity, 

drug accessibility, and usability [32, 45]. 

 

Choosing the correct inhaler:  

One of the crucial factors in determining whether the patient 

has an appropriate inhaler technique is the inspiratory flow 

through the particular device and the ability to coordinate 

actuation and inhalation of the inhaler. Voshaar et al. have 

suggested that the best suitable inhaler for a given patient may 

be determined by using inspiratory measurements of flow and 

the capacity to synchronize the actuation as well as inhalation 

of inhalers [46]. According to this approach, people who 

inherently have a propensity for rapid breathing would benefit 

more from DPIs, while those who inhale more slowly would be 

best suited to a pMDI. Devices such as the In-Check DIAL® 

inspiratory flow meter (Clement Clarke Ltd, UK) can be used to 

ensure that patients can inhale through their inhaler device at 

the clinically effective inspiratory flow rate. By simulating the 

resistance within of various inhaler devices, the device makes it 

possible to measure the inspiratory flow rate via various devices 
[47, 48]. In-Check Plasmid inhalers, which ought to only be 

utilized by one patient, could be saved and the DIAL 

respiratory flow meter might be employed to help choose 

inhaler devices of an inhaler method assessment. It is useless to 

use that instrument to verify a patient's technique if they are 

physically unable of achieving the necessary optimal 

inspiratory flow rate. They might benefit from instruction and 

training if the inspiratory flow is exceedingly high for the 

device, or they could try a new one. 

Assuming that their general technique is adequate, patients who 

utilize a certain inhaler device but are unable to attain the 

optimal inspiratory flow rate may frequently benefit clinically 

from it, furthermore, for the best possible medication 

administration, the inspiratory movement at the beginning of 

inhalation must be quick enough to dissolve the weak bindings 

among the drug and carrier particles to guarantee that the ideal 

particle size is reached so that the medication can be deposited 

in the right area of the lungs [47]. Training aids, such as the In-

Check DIAL inspiratory flow meter, Turbohaler Trainer, 

Accuhaler Training Device and 2-Tone Trainer, are tools for 

determining whether a patient has the physical capacity to use a 

particular inhaler device. These devices are just one aspect of 

inhaler use, therefore, it is essential that health care 

professionals have access to placebo inhaler devices to assess a 

patient’s overall inhaler technique, since these will allow the 

patient to be assessed on the priming, positioning and 

coordination of the device. Most UK hospitals and general 

practitioners have access to placebo inhalers, but many centres 

advise that placebo inhalers should be ‘single-patient use only, 

since there is a theoretical risk of infection when using placebo 

inhalers among patients [49]. Nevertheless, the British Thoracic 

Association recommends that placebo inhalers be sterilized 

after each use if they are used for multiple patients. 

The American College of Chest Physicians and American 

College of Asthma, Allergy and Immunology have provided 

more useful advice on prescribing inhalers, recommending that 

a number of factors are considered when prescribing inhaler 

devices. These criteria included the availability of the drug, the 

patient's capacity to utilize it, the cost, the device's durability, 

convenience, and the desire of the patient or prescriber. While 

these factors are perfectly reason able issues to consider when 

prescribing a new inhaler device, it is strange that patient 

preference for the inhaler device is the last consideration, as this 

may affect adherence to the prescribed treatment, therefore we 

would suggest that a pragmatic approach for inhaler choice 

could be used [50]. 

Although there are several studies evaluating the preferences of 

various inhaler devices among patients with COPD and asthma, 

the majority of them are sponsored by the industry. In fact, one 

review reported that “of the 29 studies, 23 were sponsored by 

the pharmaceutical industry, and 83% of the sponsored trials 

favoured the device manufactured by the sponsoring company” 
[51]. Inhaler technique training for inhaler technique Any patient 

with asthma or COPD should have regular inhaler technique 

checks as part of their care. The Aerosol Drug Management 

Improvement Team group proposed a practical algorithm in 

order to improve the instruction of patients regarding correct 

inhaler use [52]. 

 

Critical inhaler errors in asthma and COPD:  

Inhaled drug delivery is the cornerstone of therapy for 

obstructive chronic airway diseases, such as asthma and COPD 

(chronic obstructive pulmonary disease) [53]. In daily respiratory 

practice, the pressurized metered-dose inhaler (pMDI) and the 

dry powder inhaler are the most often used devices for 

administering aerosolized medication. It is true that learning 

how to use an inhaler device properly entails handling and 

preparing the device before inhaling as well as using the best 

inhalation technique; any mistake in these steps could result in 

insufficient drug delivery to the lungs. There is currently no 

"perfect device," despite advancements in inhaler device 

technology, and numerous studies have demonstrated that 
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people with COPD and asthma make mistakes when using their 

inhalers widely in real life with both pMDIs and DPIs [54] [55–

58]. 

To ascertain which errors were most linked to poor health 

outcomes, a recent large cross-sectional research of asthma 

patients compared data on inhaler technique with evidence on 

disease control [59]. It is becoming more well acknowledged that 

inadequate inhaler technique has a negative impact on society 

and health [60]. The two most widely used DPIs in 2015 cost 

about €750 million in both direct and indirect costs in three 

countries (Spain, UK and Sweden) due to inadequate inhaler 

technique [61]. Assessing and improving inadequate inhaling 

technique prior to increasing medication therapy is highly 

valued in recent global position publications from the Global 

Initiative for Chronic Obstructive Lung Disease (GOLD) and as 

well as GINA, the Global Institute for Asthma [62, 63]. 

Two studies found that the type of device affected the reduced 

error frequency among patients who had previously received 

instruction, with technique improving only in patients who used 

Diskus or Turbuhaler or MDI spacer. Al Jahdali's study 

revealed a strong link between inappropriate gadget use and 

"lack of knowledge about medication" [64-66]. In particular, we 

observed a statistically significant correlation between higher 

error frequency and other patient characteristics, including 

lower socioeconomic class [71], cognitive impairment or 

neuropathy [70], heart disease [69], obesity [68] and the presence of 

two or more comorbidities [67]. 

 

Non adherence to medication: 

Patients with COPD and asthma face substantial health 

challenges, and society as a whole bares financial costs as well 
[72-74]. Unfortunately, patients with asthma and COPD 

frequently do not take their maintenance medications as 

prescribed. For people with asthma and COPD, nonadherence 

can negatively impact clinical results. Notably, it may have a 

detrimental impact on work productivity, exacerbation rate, 

disease control, lung function, and health-related quality of life 
[75-77]. There are many different factors that result in 

nonadherence to inhaled medication, such as unintentional 

nonadherence (such as not knowing how or when to use 

medication or not being proficient with inhaler devices) and 

intentional nonadherence (such as worries about side effects 

and the complexity of the medication regimen) [76-82]. Numerous 

approaches have been studied in an effort to address the issue of 

nonadherence. Correct inhaler technique education and training 

are thought to be essential for controlling asthma or COPD [83] 

and preventing nonadherence [77]. 

 

Inhaler technique training: 

Patients with asthma and COPD may not have adequate disease 

management for a variety of reasons, but two major ones are 

improper breathing technique and medication non-adherence [84, 

85]. The term "inhalation technique" describes the method by 

which a patient correctly completes a number of stages to 

ensure that they receive an adequate dosage through an 

inhalation device. According to multiple studies, between 50% 

and 80% of people do not utilize their inhaler correctly [86–88]. It 

is well established that inhaler technique is much enhanced by 

face-to-face instruction [89]. According to a telephone poll, 

patients preferred explanatory pamphlets (34%), films (58%), 

inhaler usage demonstrations (83%), and usage instructions 

(51%) [90]. 

But in a head-to-head contrast of instructional strategies among 

individuals who had never used an inhaler, a two-minute 

pharmacist consultation session proved to be far more 

beneficial in teaching patients the correct technique than 

professionally made movies or package information. [91]. Using 

telehealth technology, self-management instruction and 

monitoring can be carried out. [92]. Telemonitoring patients with 

COPD by pharmacists has been shown to reduce hospital 

admission rates, emergency department visits, and overall 

hospital stay duration. They also increase hospital readmission 

intervals, which lessens the financial burden. [93]. The "teach-

back" technique, which involves asking patients to demonstrate 

how to use their inhaler, has been shown to be successful in 

assessing patients' comprehension of appropriate inhaler usage 

and their competency with it. As a result, pharmacists should be 

careful to conduct their training in an efficient and meticulous 

manner. 

 

Role of pharmacist in improving inhaler technique: 

By properly educating patients, keeping an eye on inhaler 

technique, and lowering crucial error rates, pharmacists can 

significantly enhance patient adherence and outcomes [95, 94] 

Intriguingly, a community pharmacy observational study 

revealed that pharmacists mostly evaluated inhaler technique 

when an individual asked for it (93%) or if a new inhaler had 

been prescribed (79%). Furthermore, a significant number of 

patients showed at least one important error; as a result, 

regardless of the duration of usage, all patients should have 

their inhaler technique reviewed, and treatment strategies 

should require this step [96]. Because of their broad clinical 

expertise and convenient patient access, pharmacists can be 

very helpful in the effective management of COPD [97]. 

Pharmacists should be mindful of potential common mistakes 

and keep a keen eye out for them when patients demonstrate 

their inhalers. Even with the right inhaler method, priming is a 

crucial step that, if not performed precisely, may result in 

incorrect medicine dispersion [98]. Pharmacists should be 

familiar of the various priming procedures for inhaler devices 

and make sure they effectively explain them to patients [99]. 

Most often, inhaler-use errors are inadvertent medication 

nonadherence incidents. A number of strategies, involving 

primary care teams and pharmacists, can be used to improve 

adherence, such as self-management advice, frequent 

monitoring, counseling, and the use of electronic inhaler-use 

feedback devices [100, 101]. 

Understanding the causes and characteristics of inhaler-use 

mistakes is crucial for developing and putting into practice 

solutions [102]. Using dispensing and refill records, pharmacists 

can determine whether patients are abusing or overusing their 

inhalers [103]. In contrast to unchecked patients, observed 
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patients feel surer about obtaining a full dose, so monitoring for 

medication errors, such as overdose due to multiple dosages or 

underdosing brought on by inadequate inhalation could help 

improve adherence [104]. 
By integrating pharmacy refill data into thorough evaluations 
and maintaining effective communication with doctors, 
pharmacists can further improve their involvement in patient 
care. Long-term medication adherence is facilitated by the 
patient-pharmacist relationship since it can identify inadequate 
implementation or possible treatment cessation and encourage 
persistence. By giving real-time knowledge into patients' 
inhaler use, technologies like "smart inhalers" can help enhance 
inhaler technique. In addition to recording the time and date of 
actuation, the smart touch as well as propeller sensors also give 
real-time adherence data that can be downloaded to 
smartphones running the relevant software and alert users when 
doses are missed in accordance with a patient's prescription. 
After checking daily dosages and keeping an eye out for 
needless device adjustments, pharmacists can step in and 
suggest drug changes [105]. 

Repetitive instructions given at short intervals may assist 

improve inhaler technique, according to a retrospective research 
[106]. Community pharmacists may have a big part to play in 

patient monitoring and follow-up. In the protocol-based 

pharmacist intervention research, hospital admissions 

considerably decreased (P =.003) in the intervention group 

when compared to the control group, and inhaler technique and 

adherence were significantly better (P <.0001) [107]. Even after 

instruction, the approach may still be inadequate, therefore 

routine monitoring is crucial. COPD management can be 

further improved by teaching caregivers the value of using 

inhalers correctly [108]. 

 

Measurement tools: 

Qualities of life (QOL): To evaluate the various aspects of 

quality of life, a validated tool known as the Functional 

Assessing for Non-Life-Threatening circumstances (FANLTC) 

has been used. Functional happiness, psychological health, 

social/family happiness, and physical well-being are the four 

areas covered by the FANLTC. Every item in these four 

FANLTC domains has a score between 0 and 4, where 0 means 

"not at all" and 4 means "very much." 

 
Dry Powder Inhalers (DPIs) and Metered Dose Inhalers 
(MDIs): The checklist has eight questions for MDIs and eleven 
questions for DPIs. A score of one was provided for every step 
that was right, and a score of 0 was awarded for every step that 
was wrong. The checklist used to evaluate patients' proper 
inhaler use was contingent upon whether they were taking a 
DPI or an MDI. The questionnaire was distributed to patients in 
the pharmacist-led educational group and the control group. 
The same patients from both groups were given the checklist to 
see if their usage of inhalers had improved after a month of 
pharmacist-led instruction and counselling. 

 

Adherence to inhaler techniques: 

To measure adherence to an inhaler medication, a ten-item 

questionnaire known as the "Test of Adherence with Inhalers 

(TAI)" was employed [109]. A minimum score of 10 points and a 

maximum score of 50 points were assigned to each 

questionnaire topic. The scores varied from 1 to 5, with 1 being 

the lowest possible score and 5 being the highest. This 

continuum was used to create three adherence stages: ≤45 was 

classified as bad, 46–49 as intermediate, & 50 as good. At the 

start of the investigation (pre-education among the non-control 

group) and at the end of the study, the two patient groups' 

compliance with the inhaler therapy scores were assessed. 

 

DISCUSSION 

Optimizing inhaler techniques is still a crucial part of managing 

respiratory illnesses in the field of respiratory medicine. Since 

the inhaler is a crucial tool for respiratory treatment, patient 

compliance, inhaler type, and inhalation technique accuracy are 

all directly related to its effectiveness. When these devices are 

used properly, they can improve a patient's quality of life in 

addition to the effectiveness of illness therapy. Just 10% of 

patients with chronic respiratory diseases respond well to 

medicine, while 90% do so as a result of receiving instruction 

on how to use inhaler devices. Numerous studies have shown 

that poor patient adherence to inhaler medication frequently 

results in poor clinical management and a higher frequency of 

hospitalizations. To determine the effectiveness of educational 

treatments meant to address the challenges associated with 

inhalation technique, prospective trials are required. 

The study's conclusions show a clear distinction between the 

study population's prevalence of COPD and asthma. A total of 

93.2% of the participants had COPD, while 6.8% of the 

subjects had an asthma diagnosis. Prior research by Maya et al. 

and Shrestha et al. showed a similar pattern, with the majority 

of people having COPD (with percentages varying from 66.7% 

to 87.1%) [110, 111]. Our results are in line with earlier studies 

carried out in Nepal, whose the mean ages varied between 63.4 

and 68.5 years.  

While previous Nepalese studies reported a higher proportion of 

female inhaler users, this study found an equal distribution of 

genders (48.6% male, 51.4% female) [112]. Asthma and COPD 

drugs are neither easily accessible or reasonably priced in 

Nigerian public hospitals, according to earlier reports, while 

private hospitals have greater access to these drugs than do the 

pharmacies of public hospitals. Furthermore, just 23% of all 

public hospitals have pharmacies that sell inhaled 

corticosteroids, the mainstay of treatment for COPD and 

asthma, compared to 75% of privately owned hospitals, 

pharmacies across the nation [113]. 

Our findings show that pharmacist-led interventions help adult 

patients with asthma and COPD with their breathing technique 

and medication adherence. This result is in line with the review 

conducted by Hesso et al. [114], which demonstrates that 

community pharmacists can help manage COPD, particularly 

with breathing technique and drug adherence. According to a 

recent study through Marissa Ayano et al. [115], asthmatic 

patients' medication adherence can be enhanced by pharmacist-

led interventions. In our study, only patients with COPD 
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demonstrated a significant improvement in medication 

adherence. 

There are several reasons why patients with COPD typically 

have higher adherence rates than those with asthma, which is 

consistent with the literature [116]. First, it may be connected to 

the various stages of the disease; for instance, the usage of 

medication in asthmatic patients may be more seasonally 

dependent than in COPD patients [116]. Second, the symptoms of 

COPD are typically more severe and persistent in patients [116]. 

Third, patients with COPD tend to be older than those with 

asthma, and being older is linked to being more adherent [117]. 

It's interesting to note that Kaae et al. discovered that the 

reasons for adopting ITAS varied among Danish users who 

were new and seasoned. The majority of seasoned users 

accepted the service [118] even though they did not feel the need 

for it, whereas new users desired to learn how to use the gadget 

correctly. Despite their initially divergent opinions, Kaae et al. 

later discovered that both of these groups typically found the 

service useful [119]. The impact of a monthly inhaler technique 

session [120] provided by a community pharmacist was 

investigated by Basheti et al. 

The standardized pharmacist-led service in Norway Patients 

with COPD and asthma may benefit greatly from improved 

inhaling technique thanks to ITAS. Every user of inhalation 

medication should regularly have access to ITAS due to the 

significant gains in inhaling technique among individuals 

receiving it, irrespective of age, inhaler device, or expertise. 

However, if these are combined with many devices, those who 

have issues with general breathing technique would contribute 

comparatively more. Additionally, utilizing more than one 

inhaler device could raise the possibility of improper use [121-

123]. 

Regarding the perception of disease, patient features in our 

study seemed to be similar to those in earlier research. 

Accordingly, 30% of patients with COPD reported a high as 

well as very high influence of the condition on their health, 

whereas 40% of patients with asthma reported that their 

condition was not thoroughly or badly controlled. These 

findings are similar to earlier research by Dürr et al., where 

34% of patients experienced uncontrolled asthma at the 

beginning [124], and Guénette et al., wherein 48% of patients 

expressed uncontrolled asthma [125]. 

The purpose of this study was to assess how well pharmacist-

led interventions can help the elderly with asthma or COPD 

improve their inhaling technique. Through examining pharmacy 

dispensing data among SARA and control participants across 

time before and after the installation of SARA, this study 

examined the efficacy of a pharmacy-based eHealth 

intervention. According to the data, SARA participants' 

exacerbation rates increased less over time than those of control 

participants. 

According to the medication adherence data, the SARA group's 

chronic inhalation medicine users experienced a noticeably 

greater rise in medication adherence than the control group. The 

research of COPD patients who were long-term inhalation drug 

users revealed an intriguing gender difference. According to the 

findings, men in this subgroup benefited from SARA more than 

women did (i.e., there were no differences among SARA and 

control participants). This was demonstrated by higher 

medication adherence when compared to controls. 

Overall, patients were more likely to utilize dry powder inhalers 

and metered dose inhalers like Turbohaler and breezhaler 

incorrectly, whereas Discus and Ellipta® devices were more 

frequently used appropriately. The use of the gadget had no 

effect upon the lung function metrics or the ACT score in 

asthmatic individuals. However, improper device application 

negatively affected the CAT score in individuals with COPD. 

Additionally, the forced expiratory volume in one second 

(FEV1) was higher for individuals who used their devices 

appropriately. 
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CONCLUSION 

This study highlights the vital role that pharmacists play in 

supporting patients with asthma and chronic obstructive 

pulmonary disease (COPD) in improving both their inhaler 

technique and medication adherence. Although inhaler 

technology has advanced over the years, treatment outcomes 

continue to be negatively impacted by the high frequency of 

critical errors in inhaler use and persistently low adherence 

rates. These issues are particularly concerning in patients with 

COPD, where improper inhaler usage can significantly 

compromise disease control and quality of life. Pharmacist-

directed interventions as telemonitoring, live demonstrations of 

proper inhalation techniques, and structured, patient-focused 

educational sessions, have shown measurable improvements not 

only in treatment adherence but also in overall patient well-

being. The findings emphasize the ongoing need for regular 

patient evaluations, personalized device-specific training, and 

careful inhaler selection based on each individual’s inspiratory 

flow capacity and physical capabilities. Moreover, these 

insights strongly support the integration of pharmacists into 

routine respiratory care. Doing so can help prevent disease 

exacerbations, reduce hospital admissions, and lower overall 

healthcare costs, while promoting better patient-centred 

outcomes. Future research should focus on implementing well-

structured inhaler training programs into everyday clinical 

practice and thoroughly evaluating their long-term benefits on 

disease progression, patient quality of life, and healthcare 

resource utilization. 
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