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Abstract 

Telepharmacy is regarded as a method of providing pharmaceutical treatments and care via telecommunication to various individuals. In this manner, patients can 

receive their medications and other pharmaceutical care products in the convenience of their own homes. Like other telehealth services, it can help make healthcare 

more accessible to those who live in rural or isolated communities and makes pharmacy services more readily available and convenient for those with limited 

mobility, time, or transportation options. The use of telepharmacy on asthmatic patients is a research topic that has been widely published globally. However, in 

Asia, there is limited research on the application of telepharmacy services for asthmatic patients. Hence, this article review aims to analyze articles regarding the 

application of telepharmacy specifically on aiding the asthmatic patients within Asia and its effects, impacts, and its importance on the quality of life, management 

of asthma and mitigating the issues – medication adherence and insufficient knowledge on inhaler usage techniques which stems from poor patient counselling, 

respectively. This review gathered various literature and articles through the usage of online journal databases: PubMed, Medline, Cochrane Library, Google 

Scholar, Elsevier, Scopus, and more, utilizing keywords for specificity. Hand-searching pertinent publications on the research topic was used to guarantee that all 

necessary, existing literature/articles were included. This review concludes that the telepharmacy services specific to asthmatic patients in Asia increases the quality 

of life, has positively impacted the improvement of the management of asthma in regulating their symptoms, and is significant in providing quality care and patient 

counselling to asthmatic patients. Further, it is evident in this literature review the continual lack of studies regarding telepharmacy services to asthmatic patients 

in Asia.  
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1. Introduction 

About 50% of patients worldwide seldom take their prescribed therapeutic medication, hence the full benefits are overlooked; in spite of the drug’s 

efficacy [1]. Poor patient counselling led to the hampering of patient compliance [2]. Moreover, according to Albekairy (2015) mentioned lack of 

knowledge, interest and partial consciousness are seen as common barriers towards patient counselling [3]. A study in both Korea and Australia showed 

that time constraints hindered the counselling progress [4,5]. Asthma, which is an LTC because it is chronic and affects an estimated 235 million people 

worldwide, is a problem for public health according to the World Health Organization (2018) [6]. However, excellent and innovative medication 

compliance is related to better patient counselling, which encourages a decrease in mortality, morbidity, and pharmacotherapy costs [7]. Moreover, in the 

survey of the National Review of Asthma Deaths in 2017, 67% of asthma deaths were caused by patients not taking their prescribed asthma medication 

[8]. 

The practice of registered pharmacists and pharmacies providing pharmaceutical-related services to patients at a distance via telecommunications 

technology is known as telepharmacy [9]. Since 2001, telepharmacy has been adopted and widely practiced globally, particularly in North America (USA, 

Canada) [10,11,12,13], Europe (Spain) [14,15], Oceania (Australia) [16]. However, in Asia, there are very few studies pertaining to telepharmacy services 

specific to asthmatic patients. The use of telepharmacy in healthcare services is still relatively new in Vietnam [17]. The objective of this article review 

is to unravel and examine the effects of Telepharmacy in improving the Quality of Life of asthmatic patients, impact of Telepharmacy and patient 

counselling to asthmatic patients, and the importance of Telepharmacy in the management of asthma in Asia.  

2. Methods 

2.1 Search strategy 

This study utilized a systematic search of existing literature, including articles on the effects, impacts and importance of Telepharmacy and patient 

counselling on asthmatic patients in Asia, using the following databases: Pubmed, Medline, Cochrane Library, Google Scholar, Elsevier, Scopus and 

more. Hand-searching relevant articles on the research topic were employed to help ensure the confinement of all necessary existing literature or articles. 

The search was specified to research articles published from 2010 to October 20, 2022 using related search terms, which are the following but not limited 

http://www.ijrpr.com/
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to “telepharmacy”, “asthma”, “asthmatic patients”, “Asia” and even names of each country belonging to the said continent. The bibliographies of all 

papers thus located were searched for further relevant articles. The study inclusion was limited to within Asia continent and English as the basis of the 

language. The search was conducted independently by 6 investigators (Cuizon, Macarona, Narciso, Requita, Saito, Tandingan) who retrieved relevant 

studies accordingly.  

2.2 Study Selection 

The inclusion criteria for this literature review were as follows: 

1. Articles about the effect of telepharmacy in improving the quality of life of asthmatic patients 

2. Articles about the impact of telepharmacy and patient counselling to asthma patients 

3. Articles about importance of telepharmacy in the management of asthma  

The exclusion criteria included the following: 

1. Articles that do not focus on telepharmacy specific to asthmatic patients or are articles that relate to other diseases or illnesses aside from 

asthma. 

2. Articles about telepharmacy that are conducted outside Asian countries. 

3. Articles about telepharmacy that are published before 2010. 

3. Results and Discussion 

3.1. Literature Search 

The search yielded 6 articles from various databases and each article was screened for a full-text assessment. In this literature review, all 6 articles were 

utilized. 

Table 1. Effect of Telepharmacy in improving the Quality of Life of Asthmatic patients 

Author, Year, 

Country 

Study Description Findings/Conclusion 

Raimi et al. (2022) 

- Malaysia 

 

The purpose of this study is to evaluate the effect of 

health education delivered through mobile 

application in asthmatic students in urban Malaysian 

during COVID-19. This study utilized a quasi-

experimental, pre- and post-intervention design with 

a total of 214 students randomly assigned to two 

groups. The control group received face-to-face 

health education while the experimental group 

received health education through a mobile 

application. 

The effect of health education via a mobile application 

showed a statistically significant improvement in the 

mean quality of life score from pre- to post-intervention 

(F1,288 = 57.46, P < .01). As recommended, the use of 

mobile technology in health education improved the 

quality of life of asthmatic students as compared with the 

traditional methods of a face-to-face lecture and/or a 

handbook. Thus, educational modules using mobile 

applications do improve quality of life [18]. 

Lv et al. (2012) - 

China 

150 outpatients with asthma were divided into the 

control, traditional, and SMS groups at random. The 

Global Initiative for Asthma was the basis for verbal 

education given to patients in all groups. Patients in 

the traditional group received an individual asthma 

action plan for self-management that included peak 

expiratory flow monitoring and asthma diary 

recording, whereas patients in the SMS group 

received daily SMS reminders on their mobile 

devices. The Standard Asthma-Specific Quality of 

Life [AQLQ(S)], the six-item Perceived Control of 

Asthma Questionnaire (PCAQ-6), spirometry, blood 

and induced sputum cell count, follow-up 

compliance rate, medication compliance rate, and 

emergency department (ED) visits data were 

collected at the initial visit and 12 weeks later. 

The analysis-ready trial was completed by 71 

participants in total. Patients' PCAQ-6 scores rose 

considerably in both the SMS and traditional groups after 

12 weeks (p0.001), with the SMS group experiencing a 

higher increase than the traditional group (p=0.018). The 

greatest AQLQ(S) score and follow-up rate were seen in 

the SMS group of patients. A correlation of 0.442 was 

found between the change in PCAQ-6 score and the 

change in AQLQ(S) score. Despite no significant 

differences between the three groups in the alterations of 

FEV1%, blood and induced sputum eosinophil and 

neutrophil counts, patients in all groups had better forced 

expiratory volume in 1 second (FEV1%) and fewer visits 

to the emergency department (ED). Therefore, SMS can 

enhance PCA and is superior to traditional programs in 

terms of follow-up rates and quality of life specifically 

related to asthma [19]. 
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Discussion 

Uncontrolled asthma was found to be significantly influenced by medication non-adherence in a cross-sectional survey of 4125 adult asthma patients in 

China [20]. Inadequate asthma control, poor quality of life, and increased use of emergency and non-emergency health services are caused by underdosage 

of controller drugs, overdosage of rescue medications, and improper use of inhalers [21,22]. Studies conducted by Juniper and co - researchers have 

revealed a strong correlation between asthma patients' Health Related Quality of Life (HRQoL) scores and their asthma control levels [23]. Asthma can 

be controlled when proper information and encouragement are added to clinical care to improve the patient's ability to manage their asthma on their own. 

Improved self-management has a positive influence on the health-related quality of life (HRQoL), similar to many other chronic health disorders [24].  

Numerous studies have demonstrated the value of telehealth, particularly telemedicine and telepharmacy, in enhancing asthma results [25,26]. As more 

families have access to the internet , telemedicine has emerged as a financially and geographically feasible method of monitoring asthmatic children. This 

may help asthmatic patients avoid unplanned clinic visits, trips to the emergency room, and hospitalizations for asthma [27]. It has become a viable way 

of pharmacy service for patients in disadvantaged areas [28]. 

In this article review, a study conducted by Raimi et al. (2017) proves that the use of mobile technology in delivering health education has improved the 

quality of life of asthmatic patients in Malaysia. It has been discovered that mobile technology is more effective than conventional face-to-face teaching 

methods like lectures or handbooks at imparting health information to students who suffer from asthma and improving their knowledge of the condition. 

Therefore, it is recommended that mobile applications should be introduced to educational modules that seek to enhance knowledge [18]. Similarly, in a 

study conducted by Lv et al. (2012), asthmatic outpatients in China receiving daily SMS reminders on their mobile phones have shown higher quality of 

life and follow-up rate due to enhanced perceived control of asthma. This method allows for daily monitoring which helps increase patient’s adherence 

to treatment regimens [19]. Thus, telepharmacy improves the quality of life of asthmatic patients in Asia.  

Table 2. Impact of Telepharmacy and Patient counselling on Asthmatic Patients 

Author, Year, 

Country 

Study Description Findings/Conclusion 

Mahdi & Anwer 

(2021) - Karbala, 

Iraq 

 

This study is the first prospective educational 

interventional research for children with asthma in 

Karbala, Iraq. The goal of this patient-focused study is 

to determine how pharmacist counselling affects 

children's asthma control by raising awareness of 

asthma-related knowledge such as definition, causes, 

triggers, signs and symptoms, types of medications, 

and the right use of inhalers. With their consent, 105 

participants in the study attended a face-to-face 

interview where they were asked questions regarding 

their usage of inhalers and advice on managing their 

asthma. There remain 92 qualified participants. At the 

initial appointment, their CACT was noted. The 

patients were checked on once a week for a month by 

phone or in person to assess the patients' asthma 

control, rescue drug use, signs and symptoms, inhaler 

use, and other asthma-related problems. CACT was 

measured and compared to the first reading before 

intervention in the fourth week. 

Following the interventional pharmacist's weekly 

follow-up visits either by phone or face-to-face 

and the provision of asthma counselling, there 

was a significant increase in ACT/C-ACT. It will 

be easier for children with asthma to regulate their 

symptoms if pharmacists are included in their 

care plan to offer asthma counselling and 

instruction on how to use inhalers properly. The 

patient's quality of life will increase as a result of 

asthma counselling provided by a pharmacist in a 

patient-centered setting. This will make 

managing symptoms easier. This will support the 

medical professional's diagnosis and medication 

recommendation. [29] 

Discussion 

Shabogdahi et al. in 2022 has analyzed 102 published articles that showed that over time, more researchers in the field of asthma adopted e-health 

interventions. The top technologies employed by researchers to carry out the intervention were web-based apps, text messaging technologies, mobile 

applications, voice call technologies, and reminder systems, in that order. The most interventions were made in the area of managing asthma, followed 

by patient monitoring, medication adherence, and self-care [30]. Accordingly, Elliott et al. states that telemedicine as a form of e-health is beneficial to 

improve patient-physician communication. It provides educational possibilities, promotes access to care, enhances health outcomes, lowers medical 

expenses, and makes better use of resources [31]. 

According to a study by Mahdi and Anwer (2021), education may be the key to managing asthma 90% of the time and medication is only 10%. If 

healthcare providers, parents of children with asthma, and children with asthma are encouraged to share their concerns about asthma and drug usage, it 

will be simpler to communicate and break down barriers [29]. The role of a pharmacist in pharmaceutical care is to help people use their prescriptions as 

effectively as possible [32]. The impact of pharmacist involvement was further seen in the number of orders reviewed, modified, discontinued, or 

cancelled by a remote pharmacist, reduced order processing time, and saving money [33]. By serving as the first and most accessible interface for patients 
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and as a member of the healthcare team, pharmacists can contribute significantly by providing advice and educating patients on correct inhaler technique 

leading to improved asthma management [34,35]. 

A pharmacist can actively participate in the provision of pharmacy services in any telepharmacy paradigm. The pharmacist who participates in 

telepharmacy models guarantees the community receives high quality care, especially in areas like medication reviews and patient  counselling [36].  In 

a study conducted by Mahdi and Anwer (2021), results show that the management of symptoms will be easier for children with asthma if pharmacists are 

included in their care plan to offer asthma counselling and instruction on how to use inhalers properly [29]. Similarly, Saeed et al. discovered that 

consistent counselling sessions enhance therapeutic results in the control of obstructive lung diseases. By assessing lung function and using the Asthma 

Control Test, it is possible to determine how counselling affects asthma control (ACT) [37].   

Furthermore, a study on telepharmacy-related services and outcomes in the USA found that using webcam-enabled telepharmacy services is recommended 

by pharmacists since it offers better privacy and longer counselling sessions [38] . Hence, telepharmacy ensures that patients are more satisfied with the 

pharmacy counselling and the time needed to obtain medication [39]. 

Table 3. Importance of Telepharmacy in the Management of Asthma 

Author, Year, 

Country 

Study Description Findings/Conclusion 

Li et al. (2021) - 

China 

 

The study aims to establish and launch a telepharmacy 

framework to implement pharmaceutical care during the 

COVID-19 pandemic. To establish a remote pharmacy 

service model based on a medication consultation service 

platform under the official account of the “Beijing 

Pharmacists Association” on the social software WeChat 

app, obtain the medication consultation records from 

February 28 to April 27, 2020, during the worst period of 

the epidemic in China, and to perform a statistical analysis 

of the information about the patients seeking consultation, 

consultation process, content and follow-up results. 

 

Female patients preferred online consultation and the 

majority of them had inquiries about their health or drug 

issues. Patients are mostly interested in drug efficacy, side 

effects, and chronic illness management, and they are 

more likely to ask questions about prescription and over-

the-counter pharmaceuticals than queries regarding 

botanical and nutritional supplements. The patients can 

communicate with their pharmacists via Telepharmacy 

services. The study or research conducted suggests that the 

timely and interactive consultation platform aids in the 

administration of medication management for patients 

with chronic illnesses, enhances patient medication 

adherence, boosts medical quality, and can help to spread 

awareness of safe pharmaceutical practices [40]. 

Kim et al. (2016) 

- Korea 

The purpose of this study is to assess the viability of an all-

encompassing healthcare system for the treatment of asthma 

utilizing a smartphone application (snuCare) based on a 

self-management action plan or guideline. The Seoul 

National University Bundang Hospital received a total of 44 

patients between December 2011 and February 2012, 

including asthmatics with weakened immune systems. They 

were divided into groups of 22 users and 22 non-users of 

the application. The researchers included patient adherence 

to treatment programs together with clinical factors 

including asthma control and the Quality of Life 

Questionnaire for Adult Korean Asthmatics. 

The two groups' baseline characteristics were comparable, 

with the exception of those who had taken a short-term 

systemic steroid or an increased dose in the eight weeks 

prior (user vs. nonuser: 31.8% vs. 4.5%, p = 0.020). In 

eight weeks, 2,226 signals, five of which were critical 

states, were generated. According to the highest 

satisfaction ratings (4.3 0.56), after eight weeks, the 

program was simple to use (mean standard deviation, 4.3 

0.56). 73% of asthma sufferers said the app was useful. 

Scores on adherence increased (p = 0.017). As a result, the 

widespread healthcare system utilizing a smartphone 

application (snuCare) based on the self-management 

guideline or action plan may be useful in the monitoring 

and control of asthma [41]. 

Uysal et al. 

(2013) - Turkey 

This research compares the paper-and-pencil and web-

based texting forms of the Turkish version of the ACT and 

assesses the consistency of these ACT scores with GINA-

based physician assessments of asthma control. 431 asthma 

patients from Turkish outpatient clinics participated in this 

multicenter prospective study. The patients were randomly 

divided into two groups: text messaging (n = 211) and paper 

and pencil (n = 220). To establish the validity and 

responsiveness of the test, patients took the ACT at Visit 1, 

after 10 days, and at 5 weeks. Physicians evaluated the 

patients' levels of asthma control at each visit. 

An internal consistency of 0.82 was found on the ACT 

given via text. For the texting group, researchers 

discovered a strong connection between the ACT and 

physician assessments at Visit 1 (r ¼ 0.60, p50.001). AUC 

was 0.87, sensitivity was 78.0%, specificity was 77.5%, 

and the screening result for "uncontrolled" asthma in the 

texting group was a score of 19. This study showed a 

strong correlation between the ACT scores achieved in 

Turkey using the paper-and-pencil and web-based texting 

formats and the physician evaluations of asthma control. 

Additionally, a patient's asthma control level could be 

improved upon using the texting version. This research 
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demonstrates that administration of the ACT by texting is 

equivalent to the paper-and- pencil format and offers the 

ability to facilitate the evaluation of asthma control using 

a mobile phone. Before being used in real life, the utility 

of texting for measuring asthma control needs to be further 

investigated [42]. 

Discussion 

The use of digital health technology in medicine has expanded to encompass a much broader set of scientific concepts and technologies, including 

genomics, artificial intelligence, analytics, wearables, mobile applications, and telemedicine [43]. It is being used in many more areas of medicine, such 

as diagnosis, treatment, clinical decision support, care management, and care delivery [44]. However, even though the digital health system is said to be 

convenient, it is not always available, especially for people who live in rural areas and may not know how to use such technology [45].  

The importance of telepharmacy and patient counselling for asthmatic patients is very evident in the collected studies. There are a lot of asthmatic patients 

who are not knowledgeable about or have poor health education on the necessity of asthma-related interventions. The poor health awareness of patients 

might affect their medication adherence. Thus, involvement of pharmacists in patient counselling and health-related programs is very useful for asthma 

patients [46]. As drugs are prescribed for the treatment of asthma, proper intake and application of different asthma medications are also important to 

remember. Health awareness and education through the patient counselling of pharmacists are essential, for they will result in better asthma control 

management and medication adherence. 

Telepharmacy can alleviate the queuing problem and reduce the cost of transportation for patients. One of the advantages is that healthcare professionals 

can efficiently monitor patients’ indicators and provide suggestions at any time. In a study conducted by Li et al. in 2021, results demonstrate the value 

of telepharmacy in China and how it may be modified to enhance patient care both during and after the COVID-19 pandemic as it is both practical and 

backed by research. Therefore, this kind of telepharmacy can help patients communicate in any medical situation. This is a low-cost, convenient, and 

stable pharmacy service model that is not only suitable for emergencies but can also extend to unhealthy people, patients with chronic diseases, and 

healthy people who need pharmacy consultation in their daily lives [40]. 

Thus, telepharmacy was able to reduce the risks of medication-related problems by keeping constant contact with patients, involving them in decision-

making, and giving advice on how to use an inhaler correctly and how to deal with outside factors like environmental triggers. This indicates how 

convenient and broad the scope of telepharmacy can be in terms of delivering care management, particularly to patients in need of assistance with their 

medications.  

Conclusion 

This article review provides an overview of the research on Telepharmacy for Asthmatic Patients in Asia. It illuminates the efficacy, impact, and 

significance of telepharmacy as a method of delivering pharmaceutical products and services via telecommunication. The various literatures that were 

gathered regarding the efficacy of telepharmacy on asthmatic patients in Asia summarize that there is a significant improvement on the issues that 

telepharmacy aims to reduce such as medication adherence and lack of knowledge on the application of inhaler techniques, particularly among children, 

which eventually leads to an increase in quality of life. Furthermore, the articles on the impact and importance of telepharmacy and patient counselling 

on proper inhaler use reveals that pharmacists play an important role in regulating the symptoms of asthmatic children. Health awareness and education 

through pharmacist patient counselling will result in better asthma control management and medication adherence as a result of this direct engagement 

with the pharmacist. The facts acquired from this article review will serve as a basis for upgrading the telepharmacy service for a more quality long-term 

treatment not just to asthmatic patients but also to whoever may apply on the usage of telepharmacy. However, it is also evident in this literature review 

the continual lack of studies regarding telepharmacy services to asthmatic patients in Asia. 

Conflict of Interest  

No potential conflicts of interest were disclosed by the authors regarding the research, writing, or publication of this paper. 

References 

[1.] Brown, M., & Bussell, J. (2011). Medication adherence: WHO cares? Mayo Clin Proc. 2011 Apr;86(4):304-14. doi: 10.4065/mcp.2010.0575. Epub 

2011 Mar 9. PMID: 21389250; PMCID: PMC3068890. 

[2.] Rafique G, A., & White, S. (2006). Diabetes knowledge, beliefs and practices among people with diabetes attending a university hospital in 

Karachi. 12: 590-8. 

[3.] Albekairy, A. (2015). Pharmacists' Perceived Barriers to PAtient Counselling. J App Pharm Sci, 4 (01): 070-073. 



International Journal of Research Publication and Reviews, Vol 4, no 1, pp 1008-1014, January 2023                                      1013 

 

 

[4.] Yang, S., Kim, D., Choi, H., & Chang, M. (2016). A comparison of patients’ and pharmacists’ satisfaction with medication counseling provided 

by community pharmacies: a cross-sectional survey. BMC Health Serv Res, https://doi.org/10.1186/s12913-016-1374-x. 

[5.] Karia, A., Norman, R., Robinson, S., Lehnbom, E., Laba, T., Durakovic, I., . . . Webster, R. (2022). Pharmacist's time spent: Space for Pharmacy-

based Interventions and Consultation TimE (SPICE)-an observational time and motion study. BMJ Open, doi: 10.1136/bmjopen-2021-055597. 

PMID: 35236731; PMCID: PMC8896034. 

[6.] World Health Organisation. Asthma Fact Sheet. WHO; 2017. Updated April 2017. Accessed 23.08.2018, 2018 

http://www.who.int/mediacentre/factsheets/fs307/en/ 

[7.] Ruppar, T., & Conn, V. (2017). Medication adherence outcomes of 771 intervention trials: Systematic review and meta-analysis. Prev Med. 

[8.] Royal College of Physicians. Why Asthma Still Kills: the National Review of Asthma Deaths (NRAD) Confidential Enquiry Report. London, 

RCP, 2014. www.rcplondon.ac.uk/sites/default/files/why-asthma-still-kills-full-report.pdf  

[9.] Win A. Z. (2017). Telepharmacy: Time to pick up the line. Research in social & administrative pharmacy : RSAP, 13(4), 882–883. 

https://doi.org/10.1016/j.sapharm.2015.06.002 

[10.] Casey MM, Sorensen TD, Elias W, Knudson A, Gregg W. Current practices and state regulations regarding telepharmacy in rural hospitals. Am J 

Heal Pharm. 2010;67(13):1085-1092. 

[11.] Wakefield DS, Ward MM, Loes JL, O’Brien J, Sperry L. Implementation of a telepharmacy service to provide round-the-clock medication order 

review by pharmacists. Am J Health Syst Pharm. 2010;67(23):2052-2057. Accessed January 17, 2022. 

https://pubmed.ncbi.nlm.nih.gov/21098378/. 

[12.] Kosmisky DE, Everhart SS, Griffiths CL. Implementation, evolution and impact of ICU telepharmacy services across a health care system. Hosp 

Pharm. 2019;54(4):232-240. 

[13.] Killeen RM, Grindrod K, Ong SW. Innovations in practice: telepharmacy’s time has arrived. Can Pharm J CPJ. 2020;153(5):252-255. 

[14.] Margusino-Framiñán L, Illarro-Uranga A, Lorenzo-Lorenzo K, et al. Atención farmacéutica al paciente externo durante la pandemia COVID-19. 

Telefarmacia. Farm Hosp. 2020;44(7):61-65. 

[15.] Morillo-Verdugo R, Margusino-Framiñán L, Monte-Boquet E, et al. Spanish society of hospital pharmacy position statement on telepharmacy: 

recommendations for its implementation and development. Farm Hosp. 2020;44(4):174-181. 

[16.] Poudel A, Nissen L. Telepharmacy: a pharmacist perspective on the clinical benefits and challenges [Corrigendum]. Integr Pharm Res Pract. 

2016;5:83-84. 

[17.] Dat TV, Tran TD, My NT, et al. Pharmacists’ Perspectives on the Use of Telepharmacy in Response to COVID-19 Pandemic in Ho Chi Minh 

City, Vietnam. Journal of Pharmacy Technology. 2022;38(2):106-114. doi:10.1177/87551225221076327 

[18.] Al Raimi, A. M., Chong, M. C., Tang, L. Y., Chua, Y. P., & Al Ajeel, L. Y. Effect of Health Education via Mobile Application in Promoting 

Quality of Life Among Asthmatic Schoolchildren in Urban Malaysia During the COVID-19 Era: A Quasi-experimental Study. Computers, 

informatics, nursing : CIN, 40 (9), 648–657. (2022). Issue 04. Available from: https://doi.org/10.1097/CIN.0000000000000927 

[19.] Lv Y., Zhao H., Liang Z., Dong H., Liu L., Zhang D., et al. A mobile phone short message service improves perceived control of asthma: a 

randomized controlled trial. Telemed J E Health. 2012; 18: 420-426. Available from: http://doi.org/10.1089/tmj.2011.0218 

[20.] Zhong N, Lin J, Zheng J, Lai K, Xie C, Tang KJ, Huang M, Chen P, Wang C. Uncontrolled asthma and its risk factors in adult Chinese asthma 

patients. Ther. Adv. Respir. Dis. 2016; 10: 507–17. 

[21.] Gillisen A. (2007). Patient's adherence in asthma. Journal of physiology and pharmacology : an official journal of the Polish Physiological Society, 

58 Suppl 5(Pt 1), 205–222. 

[22.] Smith, J. R., Mildenhall, S., Noble, M., Mugford, M., Shepstone, L., & Harrison, B. D. (2005). Clinician-assessed poor compliance identifies adults 

with severe asthma who are at risk of adverse outcomes. The Journal of asthma : official journal of the Association for the Care of Asthma, 42(6), 

437–445. https://doi.org/10.1081/JAS-67949 

[23.] Juniper EF, Chauhan A, Neville E, Chatterjee A, Svensson K, Mörk AC, Ståhl E. Clinicians tend to overestimate improvements in asthma control: 

an unexpected observation. Prim Care Respir J. 2004;13:181–4. 

[24.] Anum, P.O., Anto, B.P. & Forson, A.G. Structured pharmaceutical care improves the health-related quality of life of patients with asthma. J of 

Pharm Policy and Pract 10, 8 (2017). https://doi.org/10.1186/s40545-017-0097-7 

[25.] Van Gaalen JL, Hashimoto S, Sont JK. Telemanagement in asthma: an innovative and effective approach. Curr Opin Allergy Clin Immunol 

2012;12(3):235–240. doi:10.1097/ACI.0b013e3283533700 

https://doi.org/10.1186/s12913-016-1374-x
http://www.who.int/mediacentre/factsheets/fs307/en/
http://www.rcplondon.ac.uk/sites/default/files/why-asthma-still-kills-full-report.pdf
https://doi.org/10.1016/j.sapharm.2015.06.002
https://pubmed.ncbi.nlm.nih.gov/21098378/
https://doi.org/10.1097/CIN.0000000000000927
http://doi.org/10.1089/tmj.2011.0218
https://doi.org/10.1081/JAS-67949
https://doi.org/10.1186/s40545-017-0097-7


International Journal of Research Publication and Reviews, Vol 4, no 1, pp 1008-1014, January 2023                                      1014 

 

 

[26.] Brown W, Odenthal D. The uses of telemedicine to improve asthma control. J Allergy Clin Immunol Pract. 2015;3(2):300–301. 

doi:10.1016/j.jaip.2014.10.003. Epub 2014 Nov 18. 

[27.] Jan, R. L., Wang, J. Y., Huang, M. C., Tseng, S. M., Su, H. J., & Liu, L. F. (2007). An internet-based interactive telemonitoring system for 

improving childhood asthma outcomes in Taiwan. Telemedicine journal and e-health : the official journal of the American Telemedicine 

Association, 13(3), 257–268. https://doi.org/10.1089/tmj.2006.0053 

[28.] Sherman J. Telepharmacy-a promising alternative for rural communities. Pharm Times 2009;73:1–65. 

[29.] Mahdi, M. Z. & Anwer, Z. M. Evaluating the Impact of Pharmacist Counselling for Asthmatic Children at Karbala Teaching Hospital for Children: 

An Interventional Prospective Study (Conference Paper). Vol 30 No. Suppl. (2021). Available from: https://doi.org/10.31351/vol30issSuppl.pp22-

30 

[30.] Shahbodaghi A, Asadi F, Almasi S, Gavili Kilaneh N. Electronic Health Technologies and Thematic Scopes of the Interventional Studies in 

Asthma: A Study based on PubMed. Health Education and Health Promotion. 2022;10(3):497-508 

[31.] Elliott T, Shih J, Dinakar C, Portnoy J, Fineman S. American College of Allergy, Asthma & Immunology position paper on the use of telemedicine 

for allergists. Ann Allergy Asthma Immunol. 2017;119(6):512-7. [Link] [DOI:10.1016/j.anai.2017.09.052] 

[32.] American Society of Health-System Pharmacists. ASHP statement on the role of health-system pharmacists in public health. Am J Health-Syst 

Pharm. 2008; 65:462–7. 

[33.] Sankaranarayanan J, Murante LJ, Moffett LM. A retrospective evaluation of remote pharmacist interventions in a telepharmacy service model 

using a conceptual framework. Telemed J E Health. 2014;20(10):893–901. 

[34.] Basheti IA, Salhi YB, Basheti MM, Hamadi SA, Al-Qerem W. Role of the pharmacist in improving inhaler technique and asthma management in 

rural areas in Jordan. Clin Pharmacol. 2019;11:103-116 https://doi.org/10.2147/CPAA.S213271 

[35.] Fathima M, Naik-Panvelkar P, Saini B, Armour CL. The role of community pharmacists in screening and subsequent management of chronic 

respiratory diseases: a systematic review. Pharm Pract (Granada). 2013;11(4):228–245. 

[36.] Kimber MB, Peterson GM. Telepharmacy – enabling technology to provide quality pharmacy services in rural and remote communities. J Pharm 

Pract Res. 2006;36(2):128–133. 

[37.] Saeed, H., Abdelrahim, M.E.A., Rabea, H.,Salem, H.F. Impact of Advanced Patient Counseling Using a Training Device and Smartphone 

Application on Asthma Control. Respiratory Care. March 2020, 65 (3) 326-332; DOI: https://doi.org/10.4187/respcare.06903 

[38.] Lam AY, Rose D. Telepharmacy services in an urban community health clinic system. J Am Pharm Assoc. 2009;49(5):652–659. 

[39.] Clifton GD, Byer H, Heaton K, Haberman DJ, Gill H. Provision of pharmacy services to underserved populations via remote dispensing and two-

way videoconferencing. Am J Health Syst Pharm. 2003;60(24):2577–2582. 

[40.] Li H, Zheng S, Li D, Jiang D, Liu F, Guo W, Zhao Z, Zhou Y, Liu J and Zhao R. The Establishment and Practice of Pharmacy Care Service Based 

on Internet Social Media: Telemedicine in Response to the COVID-19 Pandemic. Front. Pharmacol. 2021. 12:707442. Available from: 

https://doi.org/10.3389/fphar.2021.707442 

[41.] Kim, M.Y., Lee, S.Y., Jo, E.J., Lee, S.E., Kang, M.G., Song, W.J., Kim, S.H., et al. “Feasibility of a Smartphone Application Based Action Plan 

and Monitoring in Asthma.” Asia Pacific Allergy. 2016 Jul; 6(3): 174. Available from: https://doi.org/10.5415/apallergy.2016.6.3.174 

[42.] Uysal, M. A., Mungan, D., Yorgancioglu, A., Yildiz, F., Akgun, M., Gemicioglu, B., & Turktas, H. (2013). Asthma control test via text messaging: 

could it be a tool for evaluating asthma control? Journal of Asthma, 50(10), 1083–1089. https://doi.org/10.3109/02770903.2013.832294 

[43.] Tecco, H. 2016 Year end funding report: A reality check for digital health. 2016. Available from: https://rockhealth.com/insights/2016-year-end-

funding-report-a-reality-check-for-digital-health/ 

[44.] Mathews, S.C., McShea, M.J., Hanley, C.L. et al. Digital health: a path to validation. npj Digit. Med. 2, 38. 2019. https://doi.org/10.1038/s41746-

019-0111-3 

[45.] Najeeb Al-Shorbaji, N. Improving Healthcare Access through Digital Health: The Use of Information and Communication Technologies. 2021. 

Available from: https://www.intechopen.com/chapters/78328 

[46.] Meshal, A., Sarriff, A, &  Elshamly, M. Pilot testing of a pharmacist led care program for asthma patients in Saudi Arabia. Saudi Pharmaceutical 

Journal. Volume 23, Issue 2, April 2015, Pages 210-214. Available from: https://doi.org/10.1016/j.jsps.2014.06.010 

 

 

https://doi.org/10.1089/tmj.2006.0053
https://doi.org/10.31351/vol30issSuppl.pp22-30
https://doi.org/10.31351/vol30issSuppl.pp22-30
https://doi.org/10.2147/CPAA.S213271
https://doi.org/10.4187/respcare.06903
https://doi.org/10.3389/fphar.2021.707442
https://doi.org/10.5415/apallergy.2016.6.3.174
https://doi.org/10.3109/02770903.2013.832294
https://rockhealth.com/insights/2016-year-end-funding-report-a-reality-check-for-digital-health/
https://rockhealth.com/insights/2016-year-end-funding-report-a-reality-check-for-digital-health/
https://doi.org/10.1038/s41746-019-0111-3
https://doi.org/10.1038/s41746-019-0111-3
https://www.intechopen.com/chapters/78328
https://doi.org/10.1016/j.jsps.2014.06.010

