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ABSTRACT 

Background: Technology growth has been on the rise especially in the delivery of 

healthcare services using artificial intelligence, immersing technologies and 

pharmacogenomics. However, used in integration, these also bring issues to the table 

pertaining to standard, quality assurance, and legal concerns. 

Aim: The purpose of this research is to analyze the effect of these technologies on 

healthcare as interventions, determine best practices and recommendations that 

support positive patient outcomes and chronicling future advancements seen when 

incorporating the active themes and trends from this study into practice. 

Method: Due to the research nature of the current paper, a systematic review of ten 

identified and chosen studies was conducted, with the analysis of both the 

qualitative and quantitative integration and effectiveness of emerging technologies in 

the healthcare setting. Information was then analyzed to identify key themes, minor 

themes and trends related to patient care and organizational effectiveness. 

Results: The collected data outlines several factually important issues, such as 

technological advancement in support of patients’ needs and preferences, safe and 

effective professional standardization, continuous professional development, and 

background knowledge for health care personnel. The author explains that although 

technology is promising in enhancing health care within expectant, it is crucial to 

assess quality management practices to meet reliability and reproducibility. 
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Conclusion: It is important that the administration of healthcare organizations 

embrace latest technologies to get greater patients’ benefits and organizational 

effectiveness. Further study and improvement of the quality assurance measures are 

required to overcome the difficulties connected with these advancements. By 

developing strategic segments for sharing efforts and responsibilities among the 

related parties, the healthcare industry serves the need to implement more 

innovative opportunities offered by technologies and consequently, the needs of 

patients will be improved. 

Keywords: Technology. Enhancing Quality Assurance. Nursing. Pharmaceutical 

Practices. Systematic Review. 
 
 

1. Introduction 

Technological changes have centrally revolutionized healthcare facilities; affecting 

the standards of nursing and pharmaceutical services1. With the rising expectations 

for improving patient safety and organizational efficiency, healthcare organizations 

have relied on technology for system optimization 2, following rigorous 

implementation of quality assurance measures. Beneficial change has occurred 

across the use of one’s daily practice in accordance with electronic health records, 

automated dispensing systems, and telemedicine 3. 

Health information technology is arguably one of the most significant and crucial 

approaches to support quality assurance by the management of patient information 

through EHRs4. EHRs help the nurses and pharmacists to access the easily 

understandable and real-time data so that there is no need of starting with paper and 

pen and writing for the doctors and decreased chances of having lots of 

misunderstanding between the healthcare practitioners 5. Availability of patient 

Notes and medical histories is another important factor which helps in Menu, making 

and decision making that in turn helps a lot in making timely interventions in order 

to avoid what may be disastrous consequences due to wrong treatments or wrong 

dosages 6. EHRs facilitate the effective over-all management of a patient’s health 

information thus providing coordinated care to health consumers the same goes for 

the healthcare providers 7. 

In the pharmaceutical practices, the technology particularly the automation of 

medication management has been widely embraced as a key factor in improving the 

quality of Pharmaceutical Services. Some mechanical systems like robots for issuing 

doses, verifier for barcodes assist in enhancing accurate administrations of drugs 8. 

These systems help to minimize cases of mishaps especially during the dispensing 

and administration of drugs as this is an area that if it experiences any mishap, Major 

mishaps are very likely to occur 9. Moreover, such technologies enable a proper 

supply coordination and storage as well as maintaining necessary safe stocks of the 

medications required in the pharmacies 10. 

Telemedicine has also brought some new possibilities of executing patient and 

nursing care at distance 11. For instance, using technological support tools, the nurses 

are able to promptly assess clients’ well-being remotely; observe their blood 



Wafa Ibrahim Khudhayri, Adel Ahmad Abdali, Ali Jubran Noshaily, Asim Mousa Mongary, Jamal Mohammed 
Hamzi, Abdulrahman Khulaif Almutairi, Yazeed Owaid H Alanazi, Tahani Saad Alarabi, Nada Ali Mohammed 
Abdullah, Meshal Atiah Alzubaidi, Munirah Moshabab Almansour 

1991 
 

pressure, glucose and opportunities for patients residing in rural or low-populated 

districts but also helps maintain constant check-ups of chronic diseases and bring 

prompt actions if the metric indicates deviations. In the pharmaceutical industry12, it 

assists patient consulting, prescription checks through tele-pharmacy services since it 

relieves the medication services constraints of access, and patients compound 

compliance to recommended treatments 13. 

Nursing and pharmaceutical bar code/Radio Frequency Identification (RFID) 

technology has remained helpful in improving reliability when it comes to 

medications and care. In hospitals, nurses scan barcodes to confirm the identity of 

the patient, dose, type and frequency of drugs to be prescribed to the patient 14. 

Similarly, RFID technology has enhanced supply chain in the pharma industry in 

terms of tracking the stock of Medication hence it improves on storage and 

distribution of drugs. These technologies have now become a core aspect in 

reduction of probabilities of errors, and as well attaining accountability 15. 

Roles played by the Decision Support Systems (DSS) in clinical and pharmaceutical 

decisions making have also helped to improve quality assurance 16. DSS allows 

nurses and pharmacists to have the best access to the clinical guideline, and drug 

interaction databases to enable the quickest decision-making among healthcare 

providers. In pharmaceuticals, potential drug interaction, side effects, and 

contraindications can easily be prevented by using NIST’s IT systems. The 

usefulness of DSS to nurses is presented by the fact that it assists in decision making 

regarding approaches to patient care to rule out possibilities of complicated 

treatments that are not in line with EBP 17. 

Furthermore, it has been possible to improve the quality of performance monitoring 

and reporting through improved systems in quality monitoring18. EIF systems afford 

means for recording the indicators like medication error rates per patient or 

interaction satisfaction rates as well as compliance with safety procedures in order to 

enhance the quality assurance processes. For instance, hospitals can use such 

procedures to reveal trends in mistakes or, lack of effectiveness of particular 

methods, and then take appropriate measures, guaranteeing the equality of medical 

standards between nursing and pharmaceutical professions. These systems aid in the 

development of an organizational culture that is correlates to measured and improved 

accountability within healthcare organizations 19. 

The adoption of technology in nursing and pharmaceutical practices has been 

informed by the objective of raising high degrees of safety to patients, minimizing 

mistakes among others 16. Besides benefiting healthcare professionals, technology 

appears to both enhance precision and effectiveness in the delivery of patient care on 

one hand, while affording patient-centered care on the other hand. Therefore, the role 

of technology in the delivery of quality assurance in the healthcare industry will 

remain an important area of focus as the industry progresses through its 

developmental phases to meet the added complexity in the needs of patients as well 

as higher standards in health care delivery 20. 

Problem Statement 

In formation of recent years, patients and other stakeholders have called for 
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enhanced delivering and quality of care, precision, and safety in health organizations 

especially in nursing and pharmaceutical field 16. There are still existing lacunae in 

the use and measure of different technological tools dealing with improved working 

and fewer errors even if their application exist pervasively. One of the biggest 

liabilities is that there is plenty of uncertainty about the way in which technology can 

be used more effectively when it comes to QA of nursing and pharmaceutical 

services. Therefore, this study aims at filling these gaps by conducting a systematic 

literature review to analyze how technology enriches quality assurance, and clarify 

the shortcomings and prospects of its application in the pursuit of better patient 

outcomes. 

Significance of Study 

This study retains great practical importance as it offers the comprehensive 

assessment of the state of technology-supported improvement of the quality of 

nursing and pharmaceutical practices. Retrospective, and prospective, the study will 

provide some insights into the state of play of the technological tools that are 

currently in use systematically to review. Synthesize the previous literature on a 

particular phenomenon to provide an indication of where we are now regarding to 

such important technological tools as Electronic Health Records, Automated 

Medication Systems and Decision Support Tools that are being used in improving 

patient safety and quality of care. These findings will be particularly useful to 

healthcare practitioners, as well as policy makers and managers in the clinical setting 

since the study will offer head starting points for any attempts in future at integrating 

technology in the provision of patient care hence enhancing the quality delivery of 

care and reduction of errors. 

Aim of Study 

This systematic review seeks to give a critical analysis of the current literature to 

inform on the impact of technology in the improvement of quality assurance in these 

two practice fields of nursing and pharmaceutical. More precisely, the research aims 

to analyze the following questions: what technologies enhance the quality, safety, 

and productivity of health-care activities; what problems and limitations are inherent 

in the implementation of these technologies; and what guidelines for the 

practitioners, as well as for the development of health-care policy, can be derived 

from the current evidence. The review will allow to provide a broad understanding of 

the effects of technology on quality assurance, concentrating on the opportunities to 

advance patients’ outcomes and optimize organizational processes in nursing and 

pharmaceutical services. 

 

2. Methodology  

Research Question  

Research Question  How does the use of technology that influence quality assurance in nursing and 
pharmaceutical practices? 

Population  P Nurses and pharmacists involved in healthcare settings 
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Intervention  I Implementation of technological tools (e.g., automated medication systems, 

EHRs, decision support systems) 

Comparison  C Traditional manual processes without the integration of technology 

Outcome  O Improvement in quality assurance metrics, including accuracy, patient safety, and 

efficiency 

Timeframe  T Over the past five years (2020 to 2024). 

The scope of the study is as follows To assess the utility of technological tools like 

automated medication systems; electronic health records (EHRs); decision support 

systems to improve quality assurance in nursing and pharmaceutical practices. 

Therefore, using these innovations, the study aims at evaluating whether healthcare 

organizations have realized qualitative gains in the performance indicators; accuracy, 

patient safety, and operational efficiency in the past five years (2020-2024) 

compared to manual systems. 

Selection Criteria  

Inclusion Criteria   

1. Scientific articles with publication date between January 2020 and 

December 2024. 

2. Latest indexed scientific publications in English language only and only 

from peer-reviewed journals only. 

3. Studies that explain the effectiveness of technology-associated interventions 

such as EHRSs, automated points of medication dispensing, and computerized 

decision support in the nursing and pharmaceutical sets. 

4. Research that checks the criteria related to quality of services provided 

including accuracy, safety of the patients and efficiency of the operations. 

5. Cross-sectional, longitudinal, case or non-case comparative research 

approaches; qualitative, quantitative, or a mixture of both. 

6. A two-part study in the healthcare context with nurses and pharmacists. 

Exclusion Criteria  

1. Literature available prior to the year 2020. 

2. Shown works are not translated from English for the most part. 

3. Scholarly articles that may not be entirely related to nursing or matters of 

pharmacy. 

4. Research that does not cover the use of technology on the quality assurance. 

5. Brief communication including opinions or editorials or theoretical papers 

that do not contain data for analysis. 

6. Research that are conducted in other industries other than healthcare or 

those settings that are not clinical. 
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Database Selection  

To identify literature for the systematic review of the use of technology as an enabler 

of improving quality assurance in nursing and pharmaceutical practices, different 

academic databases will be used to increase the coverage of relevant sources. They 

are PubMed, CINAHL, Scopus, and Cochrane Library, all of which are reputable set 

for superior peer reviewed articles in health care, dint of nursing, and pharmaceutical 

sciences. These databases were selected for their comprehensive indexing of 

scientific articles on employing technology to improve healthcare quality, safety and 

quality, and mitigating adverse-events-in-healthcare related topics The predictors in 

this study were selected based on the theories from the review of the literature. Also, 

the Google Scholar will be used to retrieve any unpublished documents, or any 

report that contains information on the topic in question, and which might not have 

been included in any databases. 

Data Extracted  

The method of collecting information for this systematic review will entail the 

extraction of information from the selected studies to give a rich understanding of 

how technology strength quality assurance in nursing and pharmaceutical practices. 

The extracted information will be specific details about the study, for example, the 

authors’ names, the year of publication, the type of study, sample size and 

geographical origin/ location. Further, technological tools applied (such as e-Health 

records, med administration systems, decision support systems), the context of 

applying (such as hospitals, clinics) as well as results connected with quality 

assurance (including accuracy, patient safety, efficiency and decreased quantity of 

errors) will be filed systematically. Information on difficulties and limitations to the 

deployment of these technologies pulled for an inclusive overview on their effects. 

Syntax 

Search Syntax 

Type 

Syntax 

Primary Syntax "Technology" AND "Quality Assurance" AND "Nursing" 

 

Secondary 

Syntax 

"Electronic Health Records" AND "Patient Safety" AND 

"Pharmaceutical Practices" 

"Automated Medication Systems" AND "Quality Assurance" 

AND "Healthcare" 

This systematic review employs the following search syntax to identify related 

works on the effects of the technology advancement on the QA concerning nursing 

and pharmaceutical professions. The first keyword search covers two major fields 

‘Technology,’ ‘Quality Assurance,’ and ‘Nursing’ to make sure that a variety of 

publications are investigated. Further, the secondaries embed by exploring 

Technological Safeguards on patient safety and total healthcare quality concerning 

specific instruments such as ‘Electronic Health Records’, ‘Automated Medication 

Systems’. 
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Literature Search  

In the search of the paper that was aimed to present a systematic review on the use of 

technology in SYS, qualitative aspect of the method involved the systematic and 

purposeful approach for the identification of the relevant papers. The research was 

undertaken in multiple trustworthy databases; PubMed, CINAHL, Scopus and 

Cochrane library using well formulated search terms comprising of terms such as 

‘technology’, ‘quality assurance’, ‘nursing’ and ‘pharmaceutical’ in the search query 

to increase the efficiency of the search results. The focus was the last 3 years because 

more recent research papers were sought after when preparing this work. To be 

included, all the identified studies were first reviewed based on title and abstract, and 

then full text review was done to confirm their eligibility based on the 

inclusion/exclusion criteria developed for this systematic review. The search strategy 

also involved the consideration of other papers that could be identified from the 

already included papers as well as other relevant reviews; this helped in synthesizing 

the available literature. 

Table 2: Databases Selection 

 

Table 2 demonstrates the databases that has been used in the systematic review 

alongside the different source and their search outcomes. When using PubMed, as a 

main database, 279 articles were found with the specified search syntax from the 

period between the years 2020-2024. CINAHL identified 175 related studies whilst 

Scopus was the database that returned the highest number of articles 321. In turn, the 

Cochrane Database of Systematic Reviews produced 151 the potentially relevant 

research papers for the topic of the review. The use of these different databases 

meant that a broad search of the literature was conducted so that a synthesis of 

findings of technology contribution to quality assurance of both nursing and 

pharmaceutical activities could be well done. 

Selection of Studies 

To conduct a systematic review on the status of nursing and pharmaceutical practices 

from the aspect of technology-aided quality assurance: The studies were selected 

based on the following criteria to ensure only the best quality for the systematic 

review. First, the studies were identified based on the set inclusion criteria where all 

the articles had to be published between 2020 and 2024, peer-reviewed and focused 

on the use of technologies in nursing and/or pharmaceutical contexts. The titles and 

abstracts of these studies were reviewed to check for their relevancy to this review, 

and those that met the criteria were subjected to full-text scrutiny for their suitability 

for the review. In the present manuscript, the PRISMA flow chart was adopted in 

order to determine the number of studies included in the review at each step of 

No Database Syntax Year No of Researches 

1 PubMed 
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2 CINAHL 175 

3 Scopus 321 

4 Cochrane Library 151 
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screening until a final total was reached. This exclude and included criterion 

significantly reduces the number of articles to be reviewed, yet it made the review 

valid and reliable. 

 

Figure 1 PRISMA Flowchart 

The flow diagram presented in Figure 2 was adapted from PRISMA 2020 checklists 

and indicated the systematic approach of the research that targeted the promotion of 

technology in the improvement of quality assurance in nursing and pharmaceutical 

practices: highlighting the studies identification through the database and the 

registers. Firstly, the comprehensive research work on this common topic was found 

to involve 926 records, derived from five databases. However, prior to the screening 

process, several records were removed: 384 records where exact duplicates were 

found were removed based on duplicate record identification and 155 records that 

were tagged as ineligible by automated tools were removed and 287 records were 

removed for other reasons. This strict screening made sure that only articles with 

identical features got into the screening stage. 

When screening the records, records 100 were screened for eligibility against set 
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criteria during the screening phase. From these, twenty-five records were excluded 

for different reasons producing seventy-five reports looked for. Nonetheless, 50 of 

these reports could not be retrieved, hence, the review of 25 remaining reports. Upon 

reviewing these reports, additional exclusions occurred: Of the 15 identified reports, 

7 were sourced from the grey literature and 8 were not full text reports. In the end 10 

papers were included in the review but this was done in a very selective manner to 

ensure that quality research that speaks to how technology is applied to quality 

assurance in nursing and pharmaceutical practices is achieved. Thus, this structured 

approach emphasizes the role of systematic methods in the integrated approach to 

effective literature search. 

Quality Assessment of Studies 

Concerning the quality assessment of the ten selected studies from the four 

databases, validity and reliability assessment from the above tools were employed. 

Each study was assessed according to methodological quality, research type, sample, 

approach to data collection, and relationship to the Review topic. The assessment 

process included the extent to which the research objectives were defined and the 

validity of the technology interventions used in relation to the quality assurance 

concerns of nursing and pharmaceutical practices; in addition to the sufficiency of 

the outcomes measures formulated. In addition, the epidemiological studies were 

reviewed to address factors as regards source of funding or allegiance and conflicts 

of interests that may influence the studies’ findings. The component of systematic 

quality assessment was used to increase credibility of identified conclusions about 

using technology in enhancing quality assurance in those health care facilities and to 

include only high-quality studies only. 

Table 3: Assessment of the literature quality matrix 

 

# Author Are the 

selection of 

studies 

described 

and 

appropriate 

Is the 

literature 

covered all 

relevant 

studies 

Does 

method 

section 

described? 

Was 

findings 

clearly 

described? 

Quality 

rating 

1 Haleem et al  YES Yes Yes Yes Good 

2 Mensah et al Yes No Yes Yes Fair 

3 Oldland et al Yes Yes Yes Yes Good 

4 Vora et al Yes Yes Yes  Yes Good  

5 Bature et al Yes Yes Yes Yes Good 

6 AlQudah et al Yes Yes Yes Yes Good 

7 Tang et al Yes Yes  Yes No  Fair  

8 Singh et al NO Yes Yes Yes Good 

9 Abugabah et al Yes Yes Yes Yes Good 

10 Pamies et al Yes Yes Yes Yes Good 
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In the systematic review, table 3 has been used to rate the ten selected studies 

according to the literature quality matrix. Each study was evaluated across four 

critical dimensions: concerning the internal quality of the articles, validity and 

relevance of included studies, inclusiveness of the literature review section and 

clarity of the methods section, and report of the findings respectively. Of the 

reviewed studies, most including those by Haleem et al, Oldland et al, and Vora et al 

fulfilled the assessment criteria very well and therefore draws a “Good’ quality score 

in demonstrating the use of technology in quality assurance. Thus, there are some 

issues with those works; for example, Mensah et al. and Tang et al. were rated as 

‘Fair’ because of the limitations in covered literature and not very precise 

conclusions. It is therefore important that the quality matrix allow the reader to 

understand the thoroughness of the methodologies used in the various studies 

presented and ultimately add to the knowledge base of technology influence in 

nursing and pharmaceutical practices. 

Data Synthesis 

Data synthesis was carried out through the combining findings from the ten chosen 

studies where emphasis was on the joint effects of technology to quality assurance in 

nursing and pharmaceutical practices. The quality matrix pointed some other 

significant influential areas in which employees endorse EHR and automated system 

for medication with high accuracy in patient safety. When aggregating the findings 

in these studies, these authors became confident about the stability of the positive 

effects of technology application on quality assurance indices in the healthcare 

sector. 

Table 4: Research Matrix 

 

Table 4 provides an analysis of various research matrices explored in different 

numerous technological advancements in healthcare. The studies present the Medical 

4.0, AI, and pharmacogenomics as novel technologies that should be adopted into 

the health facilities to improve the quality of patient care, safety, and medication. 
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The research methodologies include descriptive analyses and qualitative 

comparisons, literature reviews, and combinations of both. The following 

conclusions state that new legal acts need to be developed to respond to the latest 

trends in technology, it is vital to determine the role of nurses in enhancing the 

quality of healthcare, and using such technologies as immersive and IoT for 

education and pharmaceuticals supply chain transformation. Altogether, these 

contributions enrich the discussion of enacting and integrating new technological 

solutions to enhancement of the patient’s experiences in care delivery. 

  

3. Results  

Table 5: Results Indicating Themes, Sub-Themes, Trends, Explanation, and 

Supporting Studies 

 

This means that the results are highly relevant to the research question about the use 

of advanced technologies in health and consequence to quality and safety. The 

results prove that the raise of systematic utilization of artificial intelligence (AI) and 

virtual reality in a medical field of practice improves patients’ health and educational 

results thus depicts the general tendencies of technocratic penetration in the 

healthcare sector. Furthermore, the necessity for the regulatory flexibility is 

highlighted, since current acts, including the Pharmacy Act, still must address novel 

issues, related to AI automation and safety of medications. The development of 

quality management standards for micro-physiological systems (MPSs) and, 

recognition of roles of nurses in healthcare quality also stress the significance of 

proper framework for enhancing patient fueled care. These findings provide an 

elaborative approach of understanding how these technologies work hand in hand 

with those proposed regulatory policies to enhance the healthcare delivery system 
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and patient safety to meet the aspects highlighted by the research question. 

 

4. Discussion  

The present research was intended to identify and review recent developments in 

technology adoptions in healthcare and the arising consequences for quality and 

safety concerns identified in the PICOT question as to how specific healthcare 

technologies influenced patients’ experiences in different contexts. The paper 

indicates that the use of technologies including artificial intelligence (AI), immersive 

learning environments, and micro-physiological systems (MPS) enhances the quality 

of patient’s care. For instance, Haleem et al. 21 highlighted how medical 

technologies can act to revolutionize the kind densification of healthcare delivery 

through a reinvention of patient centered care meaning decreased oppressive 

pressures on the healthcare facilities and enhanced abundance of quality health 

services for individuals in the global community. The study finds this focus on the 

patient very useful to my argument given the fact that Mensah et al. 22 has opined 

that there are regulatory deficits in Ghana’s Pharmacy Act that call for overhauling 

of existing legal structures in order to accommodate the implementation of AI 

technologies with the view to promoting patient safety. 

In addition, the research showed the following important facets on QM on the 

diffusion of technology; Pamies et al. 23 highlighted necessity of well-coordinated 

quality control measures, and indicated that criteria for MPSs must be tailored to 

specific research requirements in order to provide flawless MP reproducibility. This 

is essential because acceptance of innovative technologies is fraught with 

inconsistency and lack of standardization, which in turn erode trust. Oldland et al. 24 

also emphasized on the idea of having a clear about the tasks of the nurses because 

they mainly play the significant role of healthcare quality. Altogether, those elements 

lead to arguing about the need for healthcare organizations implementing the 

structured QMS that will be compliant with the development of the new technologies 

yet ensuring the patients’ high levels of quality care. 

Moreover, the credential within the domain of applied sciences embodied the 

application of immersive technologies in medical learning as an innovative model of 

improvement of the quality of the healthcare services. Tang et al. 25 pointed out that 

immersive technologies are mainly used in surgical training and anatomy learning 

which in turn directly enhances the skills of clinicians. Overall care can be elevated 

because of the increased utilization of new technologies relied on by skilled 

practitioners trained to use the new technologies resulting in better patient 

competencies. Vora et al. 26 who added that while AI has made drug development 

easier, they have also increased patient compliance, accord this; implying that 

technology application in this field has a one-on-one relation with patient gains. 

Furthermore, Bature et al. 27 analyses of pharma-cogenomic further strengthen that 

concept of personalized medicine which is greatly enhancing patient care through 

utilization of effective testing methods to ensure that the drugs that administered or 

prescribed do not harm the patient and that they actually work as intended. This 

concurs with AlQudah et al. 28, who synthesized factors influencing technology 
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acceptance in healthcare delivery systems, and as observed, the technology 

acceptance models such as TAM and UTAUT are significant in identifying success 

factors in implementing this innovation. The findings argue that focusing on 

personalized and evidence based on approaches through technology is paramount in 

advancing the goals of healthcare delivery 29. 

Therefore, the analysis of the selected studies provides a perfect understanding of the 

importance of advanced technologies when integrated properly, patterns that 

facilitate enhancement of patient lifestyle on healthcare domain 30. These trends 

outlined show that regulation flexibility, systematic quality management and 

academic development are essential for technology enhancement. Healthcare is a 

dynamic sector and this makes it necessary for the stakeholders to embrace use of 

innovative solutions while at the same time ensuring that they meet the set quality 

standards in ways that would assure patients safety and improve the delivers 

services31. Although the analyzed sources give solid background in relation to 

impact of technology in healthcare, they also indicate that future research and policy-

making in the area should be focused on creating conditions necessary to bring the 

potential of technology benefits into clinical practice. 

Future Direction  

The implications of the current study can suggest that there is a huge prospect on 

future research and adoption of sophisticated techniques in healthcare domain. In 

future, there should be more emphasis on other forms of data collection for 

ascertaining the repeated uses of these technologies in patient care, utilization of 

variety of contexts to analyze the flexibility of these technologies. Therefore, a need 

exists for more studies to determine ways of implementing breakthrough 

technologies like telehealth and block chain to improve the patient safety as well as 

operations. There is no comprehensive strategy on how to implement these 

innovations effectively while being compliant with the law thus the need for policy 

makers and health care leaders to develop such frameworks. This study found that by 

creating organizational culture and patient centered practices of value improvement 

and adopting technological solutions the healthcare industry can generate the 

potential value of technological innovations and, as an outcome, better patient values 

and improved patient care. 

Limitations 

It is also necessary to consider the following limitations of the present study before 

discussing the findings on integration of the advanced technologies in healthcare 

sector. First, it is necessary to note that because the current research is based on the 

analysis of secondary data from the selected studies, it is influenced by the 

methodological and contextual biases inherent in the selected works. Further, the 

study examined only a few innovation technologies and outcomes effectively 

reducing the generalizability of the findings to all the innovations that are currently 

affecting healthcare. Therefore, differences in quality of the conducted studies may 

influence the general reliability of the observations made. Thus, future research 

should try to overcome these limitations by using primary data sources and 

technologies for a wider range of purposes and various kinds of health, which will 

give better understanding of the positive impact of technology in the field of 
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healthcare. 

 

5. Conclusion 

The use of a wide range of technologies in the context of healthcare services is 

considered a rather effective means for client outcome optimization and increasing 

the general quality of assistance. The evidence sourced from the chosen studies 

reveals that, for instance, AI, VR, MR, IT, telemedicine, pharmacogenomics, etc., 

contribute towards targeted, effective, and safer health organization management. 

However, to experience these advantages, one has to develop appropriate QMS and 

regulations to govern use of such technologies. Subsequently, long term research and 

application are necessary for understanding the best and continued developmental 

use of assistance technologies throughout healthcare transformations. It is, therefore, 

possible for the healthcare sector to overcome the challenges of integrating 

Information Technology in its functioning by adopting the patient-centered concept 

and making stakeholders cooperate leading to an improvement of the quality of 

service to over-arching patient satisfaction levels. 

 

References 

Abdel-Wahab, M., Giammarile, F., Carrara, M., Paez, D., Hricak, H., Ayati, N., ... & Scott, A. M. (2024). 
Radiotherapy and theranostics: a Lancet Oncology Commission. The Lancet Oncology. 

Kyaw, K. S., Adegoke, S. C., Ajani, C. K., Nwabor, O. F., & Onyeaka, H. (2024). Toward in-process 

technology-aided automation for enhanced microbial food safety and quality assurance in milk and 

beverages processing. Critical reviews in food science and nutrition, 64(6), 1715-1735. 

Fulmer, T., Reuben, D. B., Auerbach, J., Fick, D. M., Galambos, C., & Johnson, K. S. (2021). Actualizing 

Better Health And Health Care For Older Adults: Commentary describes six vital directions to 
improve the care and quality of life for all older Americans. Health Affairs, 40(2), 219-225. 

Tortorella, G., Miorando, R., Caiado, R., Nascimento, D., & Portioli Staudacher, A. (2021). The 

mediating effect of employees’ involvement on the relationship between Industry 4.0 and operational 
performance improvement. Total Quality Management & Business Excellence, 32(1-2), 119-133. 

LoBiondo-Wood, G., & Haber, J. (2021). Nursing research E-book: methods and critical appraisal for 

evidence-based practice. Elsevier Health Sciences. 

McGovern, E., Moreira, G., & Luna-Nevarez, C. (2020). An application of virtual reality in education: 

Can this technology enhance the quality of students’ learning experience?. Journal of education for 

business, 95(7), 490-496. 

Gao, J., Li, J., & Duan, P. (2024). The application of machine learning and artificial intelligence 

technology in the production quality management of traditional Chinese medicine decoction pieces. 

International Journal on Interactive Design and Manufacturing (IJIDeM), 18(1), 239-251. 

Li, J., Maiti, A., Springer, M., & Gray, T. (2020). Blockchain for supply chain quality management: 

challenges and opportunities in context of open manufacturing and industrial internet of things. 

International Journal of Computer Integrated Manufacturing, 33(12), 1321-1355. 

Beć, K. B., Grabska, J., & Huck, C. W. (2022). Miniaturized NIR spectroscopy in food analysis and 

quality control: Promises, challenges, and perspectives. Foods, 11(10), 1465. 

Ajegbile, M. D., Olaboye, J. A., Maha, C. C., Igwama, G. T., & Abdul, S. (2024). The role of data-driven 
initiatives in enhancing healthcare delivery and patient retention. World Journal of Biology Pharmacy 

and Health Sciences, 19(1), 234-242. 

Noviantoro, R., Maskuroh, N., Santoso, B., Fahlevi, M., Pramono, R., Purwanto, A., ... & Munthe, A. P. 
(2020). Did Quality Management System ISO 9001 Version 2015 Influence Business Performance? 

Evidence from Indonesian Hospitals. Systematic Reviews in Pharmacy, 11(8). 



Wafa Ibrahim Khudhayri, Adel Ahmad Abdali, Ali Jubran Noshaily, Asim Mousa Mongary, Jamal Mohammed 
Hamzi, Abdulrahman Khulaif Almutairi, Yazeed Owaid H Alanazi, Tahani Saad Alarabi, Nada Ali Mohammed 
Abdullah, Meshal Atiah Alzubaidi, Munirah Moshabab Almansour 

2003 
 

Khatib, M. M. E., & Ahmed, G. (2020). Robotic pharmacies potential and limitations of artificial 

intelligence: A case study. International Journal of Business Innovation and Research, 23(3), 298-
312. 

Ye, J. (2020). The role of health technology and informatics in a global public health emergency: 

practices and implications from the COVID-19 pandemic. JMIR medical informatics, 8(7), e19866. 

Ghasemi, M. R., Moonaghi, H. K., Heydari, A., Ghasemi, M. R., Moonaghi, H. K., & Heydari, A. (2020). 

Strategies for sustaining and enhancing nursing students’ engagement in academic and clinical 

settings: A narrative review. Korean journal of medical education, 32(2), 103-117. 

Aburayya, A., Alshurideh, M., Al Marzouqi, A., Al Diabat, O., Alfarsi, A., Suson, R., & Salloum, S. A. 

(2020). An empirical examination of the effect of TQM practices on hospital service quality: An 

assessment study in uae hospitals. Syst. Rev. Pharm, 11(9), 347-362. 

Sader, S., Husti, I., & Daroczi, M. (2022). A review of quality 4.0: Definitions, features, technologies, 

applications, and challenges. Total Quality Management & Business Excellence, 33(9-10), 1164-

1182. 

Grunberger, G., Sherr, J., Allende, M., Blevins, T., Bode, B., Handelsman, Y., ... & Unger, J. (2021). 

American Association of Clinical Endocrinology clinical practice guideline: the use of advanced 

technology in the management of persons with diabetes mellitus. Endocrine practice, 27(6), 505-537. 

Usak, M., Kubiatko, M., Shabbir, M. S., Viktorovna Dudnik, O., Jermsittiparsert, K., & Rajabion, L. 

(2020). Health care service delivery based on the Internet of things: A systematic and comprehensive 

study. International Journal of Communication Systems, 33(2), e4179. 

Hill, J. E., Stephani, A. M., Sapple, P., & Clegg, A. J. (2020). The effectiveness of continuous quality 

improvement for developing professional practice and improving health care outcomes: a systematic 

review. Implementation Science, 15, 1-14. 

Alowais, S. A., Alghamdi, S. S., Alsuhebany, N., Alqahtani, T., Alshaya, A. I., Almohareb, S. N., ... & 

Albekairy, A. M. (2023). Revolutionizing healthcare: the role of artificial intelligence in clinical 
practice. BMC medical education, 23(1), 689. 

Haleem, A., Javaid, M., Singh, R. P., & Suman, R. (2022). Medical 4.0 technologies for healthcare: 

Features, capabilities, and applications. Internet of Things and Cyber-Physical Systems, 2, 12-30. 

Mensah, G. B., Mijwil, M. M., & Adamopoulos, I. (2024). Analyzing Ghana's Pharmacy Act, 1994 (Act 

489) Regarding Quality Control and Negligence Liability Measures for Artificial Intelligence 

Pharmacy Systems. Babylonian Journal of Artificial Intelligence, 2024, 14-19.  

Pamies, D., Ekert, J., Zurich, M. G., Frey, O., Werner, S., Piergiovanni, M., ... & Leist, M. (2024). 

Recommendations on fit-for-purpose criteria to establish quality management for microphysiological 

systems and for monitoring their reproducibility. Stem Cell Reports, 19(5), 604-617. 

Oldland, E., Botti, M., Hutchinson, A. M., & Redley, B. (2020). A framework of nurses’ responsibilities 

for quality healthcare—Exploration of content validity. Collegian, 27(2), 150-163. 

Tang, Y. M., Chau, K. Y., Kwok, A. P. K., Zhu, T., & Ma, X. (2022). A systematic review of immersive 
technology applications for medical practice and education-trends, application areas, recipients, 

teaching contents, evaluation methods, and performance. Educational Research Review, 35, 100429. 

Vora, L. K., Gholap, A. D., Jetha, K., Thakur, R. R. S., Solanki, H. K., & Chavda, V. P. (2023). Artificial 
intelligence in pharmaceutical technology and drug delivery design. Pharmaceutics, 15(7), 1916. 

Bature, J. T., Eruaga, M. A., & Itua, E. O. (2024). Integrating pharmacogenomic testing into personalized 

medicine practices in the USA: Implications for medication quality control and therapeutic efficacy. 
GSC Biological and Pharmaceutical Sciences, 26(3), 019-026.  

AlQudah, A. A., Al-Emran, M., & Shaalan, K. (2021). Technology acceptance in healthcare: a systematic 

review. Applied Sciences, 11(22), 10537. 

Abugabah, A., Nizamuddin, N., & Abuqabbeh, A. (2020). A review of challenges and barriers 

implementing RFID technology in the Healthcare sector. Procedia Computer Science, 170, 1003-

1010. 

Harrison, R., Meyer, L., Rawstorne, P., Razee, H., Chitkara, U., Mears, S., & Balasooriya, C. (2022). 

Evaluating and enhancing quality in higher education teaching practice: A meta-review. Studies in 

Higher Education, 47(1), 80-96. 

Singh, R., Dwivedi, A. D., & Srivastava, G. (2020). Internet of things based blockchain for temperature 

monitoring and counterfeit pharmaceutical prevention. Sensors, 20(14), 3951. 


