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ABSTRACT 

	Aims: This study aimed to examine the relationship between intravenous (IV) integration technology engagement and the psychological well-being of nurses. It specifically investigated how technology-related factors such as performance expectancy, effort expectancy, social influence, and facilitating conditions influence stress levels and well-being dimensions including environmental mastery, autonomy, personal growth, and self-acceptance.
Study Design: This study utilized a mixed-methods research design employing a sequential explanatory approach.
Place and Duration of Study: The study was conducted in a private hospital in Dharan, Saudi Arabia, among nurses actively using IV integration technologies, during the academic year 2025–2026.
Methodology: A total of 241 nurses were selected using simple random sampling from a population of 620. Quantitative data were collected through structured questionnaires based on the Unified Theory of Acceptance and Use of Technology (UTAUT), Ryff’s Psychological Well-Being model, WHO-5 Well-Being Index, and Perceived Stress Scale. Descriptive statistics, mean, standard deviation, and Pearson correlation were used for analysis. Qualitative data were gathered through semi-structured interviews with a subset of respondents and analyzed using thematic analysis.
Results: Findings revealed that nurses reported high levels of IV technology engagement, with weighted means of 3.826 for performance expectancy, 3.69 for effort expectancy, 3.78 for social influence, and 3.65 for facilitating conditions, all interpreted as “Strongly Agree.” Psychological well-being was also high, particularly in environmental mastery (M = 3.669, SD = 0.509). Results indicated that while IV technology enhances workflow efficiency, patient safety, and professional competence, it also contributes to cognitive workload and stress. A significant relationship was observed between technology engagement and psychological well-being.
Conclusion: IV integration technology plays a critical role in improving nursing performance and patient care; however, it also introduces psychological challenges. Continuous training, strong institutional support, and mental health interventions are essential to ensure that technological advancement is balanced with the well-being of nurses.
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1. INTRODUCTION 

Healthcare technology has rapidly developed, with the introduction of intravenous (IV) infusion systems having played a critical role in changing the practice of clinical activities especially in terms of patient safety, specificity in drug delivery and efficiency in nursing care. Novel IV pumps, remote health and recovery and computer-controlled drug delivery are embraced in modern hospitals to minimize medical errors and decrease the workflow procedures. Such innovations have helped to improve the clinical outcomes and overall quality of care, but they have also complicated the nursing roles, as nurses need professional knowledge of how to treat and greater technological skills (Averett University, 2024; WGU, 2025). With nurses now facing complex systems and required to provide patient-centered care, the rising usage of IV integration technology has come with various cognitive and psychological burdens such as increased workload, responsibility, and awareness of risk in the clinical practice environment.
An emerging body of literature is globally pointing out that although IV integration technology enhances the delivery of health care services, the technology has undesirable effects on the mental state of the nurses. Researchers have indicated that technostress, anxiety, and burnout experienced by healthcare professionals are partly caused by complex infusion device systems, infrequent updates in the system, and lack of training (Kim et al., 2023; Zhang et al., 2022). This is especially fraught of nurses in high-acuity units like intensive care units and emergency departments who have to do more than just observe critical patients at the same time to run advanced IV technology when time is of the essence. Moreover, the fear of making mistakes in medication despite safety systems, posing extra psychological stress, adversely impacts the confidence and decision-making skills of nurses, as well as their job satisfaction (Johnson & Moore, 2022; Oliveira et al., 2022). These results highlight the healthcare technology paradox where systems that are meant to enhance efficiency and safety can also add to cognitive load and mental burden to frontline healthcare providers.
One example that can be given on the adoption of IV technology in the context of Saudi Arabia is the fact that the adoption of IV technology in the country has gained new momentum because of the national healthcare reforms according to the agenda of Vision 2030, focusing on digitalization and modernization of healthcare services. Modern IV systems have been implemented to enhance efficiency and patient outcomes in the Kingdom in tertiary hospitals. Nevertheless, in spite of such technological advancements, the nurses still encounter some difficulties connected with insufficient training, insufficient technical assistance, and a higher workload carried out with the help of digital systems. Empirical research on Saudi healthcare indicates that nurses tend to get anxious, emotionally exhausted and stressed during their transition to more rapidly changing technologies (Alshammari et al., 2021; Alharbi and Alotaibi, 2022; Alharthi et al., 2023). Also, long working hours, large patient loads, and the necessity to reconcile clinical judgment with the accuracy of technology also contribute to increasing the psychological load, which indicates that the further development of technologies needs to be supported by sufficient institutional and human resources in place.
Even though the challenges are gaining more appreciation, preceding studies are still inadequate to study the direct correlation between IV integration technology usage and the psychological well-being of nurses. Almost all literature concentrates on clinical efficacy and safety advantage of IV systems, however, little has been done on the emotional and mental health consequences that the nurses experience. Moreover, a number of these studies do not use qualitative methods, and the results might not be indicative of the lived experiences and perceptions, coupled with coping strategies of technologically-demanding nurses. Such knowledge gap in the literature indicates the necessity to use comprehensive strategies combining both quantitative and qualitative outlooks on the impacts that technological systems may have on mental health and professional performance in nurses.
The gaps being discussed motivate this research to implement a mixed-methods approach in order to test the connection between the involvement in IV integration technology and the psychological well-being of nurses. The research is based on the Unified Theory of Acceptance and Use of Technology (UTAUT) and the Psychological Well-Being theory by Ryff, addressing several of the key factors including performance expectancy, effort expectancy, social influence, and facilitating conditions, as well as the dimensions of the psychological well-being including environmental mastery, autonomy, personal growth, and self-acceptance (Venkatesh et al., 200 Through a synthesis of statistical and qualitative research, the research will also offer a comprehensive overview of how nurses are cooperating with IV technology and how the interactions between them affect their mental health and professional experiences.
This study is important because it could enlighten health facilities, administrators, and policymakers to adopt a balanced approach in technological advancement and support systems that are human friendly. The results can be involved in the creation of specific interventions under the forms of regular training programs, better system usability, better technical support, and mental health programs that will lessen the number of technostress and encourage resilience among nurses. Finally, the present study aims at making contributions to the design of an environment of sustainable healthcare where technological progress not only improves patient care but also preserves the psychological, job-satisfaction, and professional development of nurses and offers a more efficient and caring healthcare construct.

2. material and methods 

2.1 Research Design

The paper used a mixed-method sequential explanatory research design to examine how to relate intravenous (IV) integration technology involvement with the psychological health of nurses. This method combines both quantitative and qualitative data in two separate yet related stages based on which a full picture of the research problem may be understood. The quantitative part was performed initially to determine the patterns, relationships, and statistical tendencies between the use of IV technologies and the variables related to mental well-being. This was to be followed by a qualitative phase which would explain and give more insights into the findings made on the quantitative data by the lived experiences of the participants. It is designed in line with mixed-methods research principles of combining both numerical and contextual narratives to create more robust and meaningful inferences (Creswell and Plano Clark, 2018). 

2.2 Research Locale

The research was done in a non-state hospital in Dharan, Saudi Arabia and such a healthcare facility is actively adopting new digital technologies. Some examples of the IV integration technologies used in the hospital are the smart infusion pumps, barcode medication administration (BCMA), electronic health records (EHR), and IV monitoring systems. The technologies are applied on a regular basis in clinical practice specifically in high-acuity settings like the Intensive Care Unit (ICU) and Emergency Room (ER), and, thus, the setting is suitable when considering the topic of the interaction between technological usage and the psychological well-being of nurses.

2.3 Sample and Sampling Technique

In this research, a nested sequential sampling method was applied whereby the qualitative participants were the sample out of which the qualitative sample was obtained. In the quantitative part, a simple random approach was taken to choose 241 nurse respondents out of a total population of 620 nurses. A confidence level of 95, a 5% margin of error and a population proportion of 0.5 determined the sample size that was statistically representative.
In the qualitative stage, the purposive sampling process was used to identify the participants on the basis of their quantitative answer especially those who either showed high or low stress and technology involvement. It was found that some 10-20 participants were necessary to meet data saturation, which implied that repeat themes and patterns would be adequately covered.

2.3.1 Inclusion Criteria

Participants included registered nurses who:

(1) have at least six months of experience using IV integration technology;

(2) are currently assigned in clinical departments where IV technology is regularly used; and

(3) are willing to participate in both survey and interview phases.

2.3.2 Exclusion Criteria

Excluded from the study were:

(1) nurses without exposure to IV integration technology;

(2) nurses with less than six months of experience; and

(3) those who declined participation.

2.4 Research Instrument

The data were gathered using a semi-structured interview guide and a structured questionnaire. The questionnaire was formed upon some of the existing theoretical models, such as Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003) and the Psychological Well-Being model created by Ryff (Ryff, 1989).

The instrument consisted of four major sections:

(1) Demographic Profile, including age, gender, years of experience, department, and exposure to IV training;

(2) Technology Engagement, measuring performance expectancy, effort expectancy, social influence, and facilitating conditions;

(3) Psychological Well-Being, assessing environmental mastery, autonomy, personal growth, and self-acceptance, supplemented by the WHO-5 Well-Being Index (World Health Organization, 1998); and

(4) Open-ended Questions, capturing participants’ experiences, challenges, and coping strategies related to IV technology use.

The qualitative component utilized a semi-structured interview guide to explore in-depth experiences, perceptions, and emotional responses of nurses in using IV integration technology. 

2.5 Data Gathering Procedure

The study followed a two-phase data collection process.

Phase I: Quantitative Data Collection

The questionnaires were administered to the respondents through face-to-face and secure online systems. The participants were given informed consent forms which included the aim, methods, and privacy of the research. The survey had an assessment of the level of technology engagement, stress, and psychological well-being through Likert-scale and checklist indicators.

Phase II: Qualitative Data Collection

After the quantitative stage, semi-structured interviews were led on the chosen participants. These interviews examined their lived experiences and difficulties, stressors, coping, and how nurses view IV technology. The interviews were either in-person in a private hospital or were conducted via secure virtual components and audio-taped with consent. To guarantee the confidentiality of transcriptions, they were anonymized.

2.6 Data Management and Analysis

Quantitative Data Analysis

Descriptive and inferential statistics were used in the analysis of quantitative data. Frequency and percentage distributions were used to describe demographic variables. Mean and standard deviation were used in order to measure the measures of technology engagement and psychological well-being. Pearson Product-Moment Correlation Coefficient (r) was used to establish the association between IV technology engagement and mental well-being.

Qualitative Data Analysis

Braun and Clarke (2006) thematic analysis were used to analyze qualitative data. This entailed six stages: familiarization with the data, coding, theme development, reviewing themes, defining themes and report writing. With this method, it was possible to identify recurring patterns of stress and coping strategies as well as experiences with the IV technology.

Integration of Data

The integration of the quantitative and qualitative data has been performed using the triangulation and joint display. This procedure allowed correlating statistical results with the thematic knowledge, strengthening the accuracy and completeness of the research (Creswell & Plano Clark, 2018).

2.7 Ethical Considerations

This research was based on ethical principles in conducting studies with human subjects. The suitable institutional review board gave ethical approval.
Informed consent was signed, and the participants were informed of the goal of the study, and thus their voluntary participation. Anonymity and confidentiality were ensured through the use of codes to identify participants and storing data in a safe manner. The subjects were free to drop out any point without any penalty.
There were few risks to consider, but potential emotional inconvenience was explained to the participants in case they mention stress-related experiences. Adequate guide materials were availed when necessary. No conflict of interest was stated, and the whole data were not misused.

3. results and discussion

The study findings are discussed based on the particular issues that were in the investigation. This chapter addresses demographic details of the respondents, the degree of intravenous (IV) integration technology involvement, the degree of psychological wellness, so as the correlation of IV technology involvement and psychological wellness and qualitative findings that support the quantitative designs. As the mixed-methods sequential explanatory design suggests, quantitative findings are unveiled first, then the themes of qualitative analysis and the synthesis of the two strands to instantiate meta-inferences on how nurses perceive and respond to the IV integration technology in their workplace. The discussion is not only aimed at a description of the numerical results, but the interpretation of their practical and theoretical implications in connection with the prior literature and of the study framework.

3.1 Quantitative Findings

3.1.1 Demographic Profile of the Respondents

3.1.1.1 Profile characteristics of nurses engaged in IV integration technology

The demographic group of the respondents demonstrates that the members of the study sample consisted mostly of already technologically actively exposed nurses. The average age (averaged) of the respondents was 32.50 years and their standard deviation is 8.40, which suggests a mid to young workforce in the field of nursing. This age range indicates that these respondents were in a professional level at which both clinical competence and technology acclimatization is critically pertinent. The availability of both newer and older nurses will also mean a lack of consistency in the level of familiarity and confidence and comfort with the use of IV technology, which can affect the outcomes of engagement and well-being. Age and professional maturity can also influence coping capacity and self-efficacy to respond to clinical demands in technology-based healthcare, as well as, technical adaptation. 
In terms of sex, most of the respondents were more female (191, 79.3%) though male respondents were 50 or 20.7. This observation is in line with the age-old demographic trend of nursing as a female dominated occupation. The years of nursing practice were distributed widely with the highest percentage of 117 (48.6) representing others, 41 (17.0) 2 years, and equal percentages at 5, 10, and 15 years (20 each, 8.3%). This implies that the sample was representative of nurses at different professional levels consequently enabling the research to capture different experiences with regards to exposure to IV technology and psychological well-being. 
Considering department assignment, the Emergency Room (71, 29.5% and Intensive Care Unit (64, 26.6%)) were the highest, then Ward (36, 14.9%), Outpatient Department (18, 7.5), and Others (38, 15.7). This distribution demonstrates that a significant proportion of respondents were working in high-acuity units in which IV therapy is commonplace and accuracy, monitoring of patients and real-time decision-making are in significant demand. This is exactly where IV integration technology is needed the most and where the psychological demands commonly are placed on high gear. 
The access of IV-related training and professional development was most often annually/ once a year (166 and 68.9), then the others (59 and 24.4), frequently (11, 4.6), and daily (5, 2.1). This means that most people were trained but the fact that the percentage of frequency and daily exposure to training was low indicates that updating skills may not be a continuous process. This can impact competence and confidence, particularly in a technological healthcare system wherein the systems are regularly updated. In relation to the type of technology encountered, Smart IV Pumps (139, 57.7%) were the most common, followed by BCMA (62, 25.7%), EHRs (29, 12.0%), All of the above (4, 1.7%), and Others (7, 2.9%). Lastly, frequency of technology exposure had the highest proportion of Occasionally (116, 48.1%), Always (62, 25.7%), Frequently (36, 14.9%), and Rarely (27, 11.2%). These results provide verification that IV technology is an essential aspect of nurse practice with most respondents though exposure continues to depend on circumstances and placement.


Table 1. Demographic Profile of the Respondents Engaged in Intravenous (IV) Technology
	Profile
	Category
	Frequency / Mean
	Percentage / SD

	Age
	—
	32.50
	8.40

	Sex
	Male
	50
	20.7%

	
	Female
	191
	79.3%

	Years of Nursing Practice
	1 year
	41
	17.0%

	
	2 years
	23
	9.5%

	
	5 years
	20
	8.3%

	
	10 years
	20
	8.3%

	
	15 years
	20
	8.3%

	
	Others
	117
	48.6%

	Department Assigned
	ER
	71
	29.5%

	
	ICU
	64
	26.6%

	
	Ward
	36
	14.9%

	
	OPD
	18
	7.5%

	
	OR
	14
	5.8%

	
	Others
	38
	15.7%

	Access to IV-related Training
	Yearly/Annually
	166
	68.9%

	
	Frequently
	11
	4.6%

	
	Daily
	5
	2.1%

	
	Others
	59
	24.4%

	Type of IV Technology Encountered
	Smart IV Pumps
	139
	57.7%

	
	BCMA
	62
	25.7%

	
	EHRs
	29
	12.0%

	
	All of the above
	4
	1.7%

	
	Others
	7
	2.9%

	Frequency of IV Technology Encountered
	Occasionally
	116
	48.1%

	
	Always
	62
	25.7%

	
	Frequently
	36
	14.9%

	
	Rarely
	27
	11.2%




3.1.2 Level of Intravenous (IV) Integration Technology Engagement

3.1.2.1 Performance expectancy, effort expectancy, social influence, and facilitating conditions

The quantitative analysis shows that there is a steadily strong level of IV integration technology engagement at all four UTAUT dimensions. Performance Expectancy (M = 3.826, SD = 0.413) has been the highest weighted mean and it was then followed by Social Influence (M = 3.78, SD = 0.45) then Effort Expectancy (M = 3.69, SD = 0.51) and finally Facilitating Conditions (M = 3.65, SD It means that the respondents on the whole viewed the IV integration technology as helpful, controllable, socially supported and institutionally facilitated. This trend implies that the nurses not only acknowledged the functional utility of the IV technology but also believed that this technology was supported in their work environment and available sources. 
The highest dimension, which is Performance Expectancy, shows that the nurses felt that IV technology helped them achieve better performance, safer patient care, error-reduced medication, more monitoring, and a higher level of professional competence. The statement that IV technology enhances workflow and time management in nursing care (M = 3.852, SD = 0.357), patient safety and patient monitoring (M = 3.844 each), were the top in terms of mean in this dimension. These findings suggest that nurses viewed IV systems as not just technical devices, but rather as valuable aids to clinical work. This is consistent with the UTAUT hypothesis that performance expectancy is among the most effective predictors of technology acceptance, particularly in work set-ups where utility is strictly bounded to work requirement (Venkatesh et al., 2003). The results also correlate with studies that found that smart infusion systems lowered cognitive load and aided in safer clinical choices in infusion-related care. 

The second dimension, Effort Expectancy, achieved a weighted mean value of 3.69, which implies that the respondents had the question that IV technology was fairly uncomplicated to learn and operate. The competence to effectively track patients with the help of IV technology was rated the highest in this area (M = 3.793, SD = 0.442), other items were regarded as belief in the artificial application of IV technology in critical situations and knowing the work of the system and being able to complete documentation more easily. These findings imply that nurses did not find IV systems as too heavy to use; instead, they considered these systems as being easy to use and integrate with their regular clinical activities. This is significant as the perception of ease of use encourages continued use, trust, and lessens resistance to new systems. 
Social Influence also appears to be a strong factor, having a weighted mean of 3.78. The respondents strongly agreed that their nurse managers are in favor of using IV technology (M = 3.830, SD = 0.450), that peers feel that using IV technology is vital, and that it is promoted by policies at the hospital and staff members with high authority. This means that the application of technology is not taking place in a vacuum but is being supported by leadership, coevals, organizational culture, and even patient trust. This in real life terms implies that IV technology is already normalized in the work environment of the respondents. This normalization solidifies acceptance and less uncertainty regarding the validity and significance of the use of digital systems in daily nursing practice. 
Facilitating Conditions made the fourth dimension with lowest weighted mean of the four, and yet, it was viewed as Strongly Agree. The greatest point in this realm was that the workplace facilitates the utilization of digital IV systems (M = 3.733, SD = 0.476), and the least was a timely help on occasions when experiencing difficulties with IV technology (M = 3.563, SD = 0.606). This tendency indicates that in spite of the fact that the respondents tend to believe that there are sufficient support, resources, and infrastructure, the responsiveness of the technical troubleshooting can be also enhanced. This is especially critical on high-acuity settings where the burden of waiting to be assisted can cause heightened stress and potentially influence workflow and patient outcomes.

Table 2. Summary of Intravenous (IV) Integration Technology Engagement
	Dimension
	Mean
	SD
	Verbal Interpretation

	Performance Expectancy
	3.826
	0.413
	Strongly Agree

	Effort Expectancy
	3.69
	0.51
	Strongly Agree

	Social Influence
	3.78
	0.45
	Strongly Agree

	Facilitating Conditions
	3.65
	0.55
	Strongly Agree


Note. 4.00–3.26 = Strongly Agree; 3.25–2.51 = Agree; 2.50–1.76 = Disagree; 1.75–1.00 = Strongly Disagree. 


3.1.3 Psychological Well-Being of the Respondents

3.1.3.1 Environmental mastery, autonomy, personal growth, and self-acceptance

The results also show that there is a positive profile of psychological well-being among the respondents. In the synthesized quantitative overview, the manuscript indicates that the relationship of the psychological wellness dimensions of the environmental mastery, autonomy, personal growth and self-acceptance had significant relationships with IV technological engagement (M = 3.67, SD = 0.51), (M = 3.67, SD = 0.48), (M = 3.76, SD = 0.43) and This implies that the higher the engagement of the respondents with IV technology the more they reported having stronger feelings of control, confidence, professional development, and having positive self-regard. The visible text does not show the exact correlation coefficient nor the exact P value, but the text explicitly mentions the positive significance of a statistically significant relationship between the engagement with technology and psychological wellness.
The Environmental Mastery dimension is the capacity of nurses to cope with their own clinical work, working environment and technology. This dimension was weighted with a score of 3.669 (SD = 0.509) in its results section of the paper and interpreted as Strongly Agree. This indicates that the nurses tended to feel that they could be in charge of the working environment when employing IV technology and felt that it facilitated systematic, timely and accurate work. This is further reinforced by the integrated interpretation of the study which mentions that IV technology enhances the sense of competence, control and flexibility in the clinical context.
The Autonomy dimension also scored a weighted mean of 3.67 (SD= 0.48) which was considered as Strongly Agree. The respondents had a great agreement with the fact that they were able to perform independently on IV pumps and devices without supervision (M = 3.719, SD = 0.451), had the ability to choose the most appropriate approach to IV administration based on the situation (M = 3.696, SD = 0.477), and adjust the IV parameters on their own (M = 3.68 The findings show that nurses did not find IV technology to be completely restricting; in fact, they continued to be active decision-makers as they remain in a position of engaging in professional judgment despite the digital systems. Nevertheless, the qualitative results provided a layer of complexity in that preset settings and safety measures may be perceived as restrictive of clinical judgment in certain cases, particularly during an emergency situation. This implies that certain aspects are supported by IV technology and autonomy whereas others are challengeable by the limits that are provided by the automated safety features.
The means of the Personal Growth and Self-Acceptance dimensions resulted in the highest overall scores of the psychological well-being dimensions: 3.76 (SD = 0.43), and 3.75 (SD = 0.45), respectively. These results indicate that not only functional efficiency but positive professional identity and personal development may be linked with the use of IV technology by nurses. This interpretation is supported by the qualitative findings that found out that the nurses identified IV devices as a means of clinical accuracy and professional confidence. Based on the stories, the technology was also considered a safety net to assist in nurturing learning, enhancing competencies and bolster self-confidence as competent nurses. Therefore, it is possible to discuss the fact that interaction with IV technology seems to strengthen both the growth-driven and self-affirmation features of psychological well-being.

Table 3. Summary of Psychological Well-Being of the Respondents
	Dimension
	Mean
	SD
	Verbal Interpretation

	Environmental Mastery
	3.67
	0.51
	Strongly Agree

	Autonomy
	3.67
	0.48
	Strongly Agree

	Personal Growth
	3.76
	0.43
	Strongly Agree

	Self-Acceptance
	3.75
	0.45
	Strongly Agree


Note. 4.00–3.26 = Strongly Agree; 3.25–2.51 = Agree; 2.50–1.76 = Disagree; 1.75–1.00 = Strongly Disagree. 

3.1.4 Relationship Between IV Integration Technology Engagement and Psychological Well-Being

3.1.4.1 Significance of the relationship

Table 4 shows how the IV integration technology engagement of the respondents is associated with the four dimensions of the psychological wellbeing of the nurses, that is, environmental mastery, autonomy, personal growth and self-acceptance. The results reveal that all dimensions of IV integration technology engagement—performance expectancy, effort expectancy, social influence, and facilitating conditions—have positive and statistically significant relationships with all four indicators of psychological well-being. As all the calculated significance values were stated as being equal to;.000, they can be presented as P < .001, which means that it is statistically significant that there is no possibility that the relationships found occurred due to chance. This evidence indicates that the higher the activity of nurses in the use of IV integration technology, the higher their psychological well-being is. It implies that those nurses who view IV technology as effective, controllable, socially endorsed, and well facilitated have a higher chance of enjoying heightened assertion of their working environment, enhanced autonomy on clinical decisions, enhanced professional development, and enhanced positive self-esteem.
Out of the four levels of engagement, performance expectancy indicated a moderate positive relationship with environmental mastery (r = .552, P < .001), low to moderate positive relationship with autonomy (r =.368, P <.001), moderate positive relationship with personal growth (r =.456, P <.001), and moderate positive relationship with self-acceptance (r =.432, These findings show that when nurses think that IV integration technology enhances their job performance, efficiency, and patient care, they are less likely to believe that they can cope with their work environment demands, grow professionally, and become more empowered and positive about themselves. Nevertheless, the correlation with the sense of autonomy is relatively poorer than others, which could indicate that although increased performance levels can lead to confidence and work control, the nature of IV technology as structured and procedural might remain an important constraint impeding complete perceptions of independence in the decision-making process. 
The effort expectancy dimension had some of the strongest associations in the table. It was strongly positively correlated with environmental mastery (r = .682, P <.001), moderately positively correlated with autonomy (r =.574, P <.001), moderately positively correlated with personal growth (r =.497, P <.001), and moderately positively correlated with self-acceptance (r =.527, P < This implies that those nurses who find the IV integration technology easier to learn, understand and use are more likely to enjoy being in control of their working tasks and other work environment. The most significant positive correlation between expectation of effort and mastery of the environment favors the technology usability as a factor to assist the nurse in the competence and the control in handling clinical tasks. Put differently, the more IV systems are considered user friendly, the more likely nurses would be to incorporate them into daily care without overwhelming them, the better their overall psychological adaptation to workplace would be. 
Social influence had a moderate to a strong positive correlation with all four aspects of psychological well-being. It correlated with environmental mastery at r = .649 (P < .001), with autonomy at r = .529 (P < .001), with personal growth at r = .656 (P < .001), and with self-acceptance at r = .657 (P < .001). These results suggest that nurse manager, peer, hospital policy, and overall workplace culture support has a significant influence on not only the engagement with technology but also the psychological well-being. The most robust social influence relationship to personal development and self-acceptance means that the more the social and professional environment positively reinforced use of technology, the more of the nurses will feel validated, supported, and professional fulfilled. This is representative of the notion that use of technology in the healthcare is not merely a technical action, but rather a socially enforced experience, which influences confidence, development, and identity. 
Facilitating conditions presented the highest and most coherent pattern of correlations between the dimensions of psyche well-being. It was moderately to strongly positively correlated with environmental mastery (r = .650, P <.001), moderately positively correlated with autonomy (r =.603, P <.001), strongly positively correlated with personal growth (r =.670, P <.001) and moderately to strongly positively correlated with self-acceptance (r =.62 These findings indicate that when nurses feel that they possess the necessary support in terms of training, infrastructure, technical support and institutional resources to implement the use of IV technology; they feel that they are likely to become effective, empowered and professionally gaining. The closest correlation of the facilitating conditions and the personal development proves that organizational support does not only decrease barriers to using technology, but also facilitates learning, mastery, and increased sense of professional growth. This strengthens the role of hospitals in offering the technology as well as the support systems that are needed to ensure nurses are equipped to utilize it easily and with confidence.

Table 4. Relationship Between the Respondents’ IV Integration Technology Engagement and the Nurses’ Psychological Well-Being
	IV Integration Technology Engagement
	Environmental Mastery
	Autonomy
	Personal Growth
	Self-Acceptance
	Interpretation

	Performance Expectancy
	.552
	.368
	.456
	.432
	Positive and significant relationship

	Effort Expectancy
	.682
	.574
	.497
	.527
	Positive and significant relationship

	Social Influence
	.649
	.529
	.656
	.657
	Positive and significant relationship

	Facilitating Conditions
	.650
	.603
	.670
	.625
	Positive and significant relationship


Note. All correlations are significant at the .01 level (2-tailed). Since the significance values were reported as .000 in the statistical output, these may be expressed as P < .001. N = 135. 

3.2 Qualitative Findings

3.2.1 Thematic Elaboration of the Nurses’ Experiences

3.2.1.1 Professional Growth and Confidence Through IV Technology

The Professional Growth and Confidence through IV Technology is the first of the big themes to explain why the respondents rated high performance expectancy, personal growth and self-acceptance scores. IV devices were explained as instruments of clinical accuracy and were seen as professional confidence by nurses. When one respondent stated that the use of IV technology reduced dose calculations and titrations of essential medications and thus made them easier and safe, this demonstrates that the use of the technology by the nurses provided them with some support in ensuring patient safety as well as in the improvement of their skills. These stories explain that strong engagement is not founded on one goal on adherence to digital systems, but the sentiment that technology enhances the quality of practice and establishes professional competence of the nurses. This way, IV technology not only plays a role in improving workflow but also in the formation of professional identity and self-efficacy.

3.2.1.2 Training, Peer Support, and Learning Curve

The second theme, Training, Peer Support, and Learning Curve, explains further why the conditions of facilitating and the social influence scores are high. According to the respondents, simulation training, peer guidance, collaboration, and shadowing senior nurses played a vital role in assisting them to become familiar with the complex IV technologies. One of the participants said that training was beneficial but so was shadowing senior nurses. This shows that the support towards the use of technology is not solely institutional but interpersonal. Formal orientation programs are not the only means of developing confidence in nurses; instead, it is the learning that nurses engage in through collaboration in the clinical environment. This theme shows that the practice-based learning and support keeps one engaged in IV technology and it supports the concept that the technological competence is constructed socially and is constantly developed at the workplace.

3.2.1.3 Challenges and Stressors from IV Technology

The third theme, Challenges and Stressors from IV Technology, adds a touch of shading to the very positive quantitative profile. Despite having a high agreement about the usefulness and manageability of IV systems, qualitative reports of respondents supported the view that the issue of malfunctions, alarm fatigue, delayed pumps, and disruptions in the workflow will continue to be the sources of stress. The words, like constant alarms in resuscitation cases, and pumps lagged during cardiac arrest resus indicate that despite such an engagement, the technological aspect of stress remains even in a high engagement environment. These results show that positive impact of IV technology is conditioned. Instead, though the systems might lead to increased accuracy and efficiency, they are likely to cause emotional strain and situational stress, particularly in emergency or high-acuity settings. This theme assists us in understanding why technology involvement may go hand in hand with cognitive load as well as ethical issues.

3.2.1.4 Balancing Autonomy, Safety, and Workflow

The fourth theme, Balancing Autonomy, Safety and Workflow, expands on the interpretation of the autonomy results. Although in the whole respondents indicated a high level of autonomy, qualitative reports obtained revealed that occasionally, preset parameters and safety features may restrain clinical judgment. According to one respondent, rate caps curtailed emergency titration, a characteristic that reflects the conflict between algorithmic and nursing judgments. This theme shows that IV technology is favorable to safety and reliability, although at other moments it can be difficult to adapt nurses to the freedom of making decisions meaning changes on the spur of the moment based on clinical necessity. The theme thus does not refute the high scores in autonomy, it only narrows them down by indicating that the autonomy under IV technology is negotiated, conditional and influenced by the bargain between digital safety protocols and human judgment.

Table 5. Summary of Qualitative Themes
	Theme
	Core Meaning

	Professional Growth and Confidence Through IV Technology
	IV technology improves professional confidence, competence, and perceived clinical precision.

	Training, Peer Support, and Learning Curve
	Adoption is strengthened by simulation training, peer support, teamwork, and hands-on exposure.

	Challenges and Stressors from IV Technology
	Alarm fatigue, malfunctions, lagging pumps, and workflow interruptions remain sources of stress.

	Balancing Autonomy, Safety, and Workflow
	Safety features increase reliability but may also restrict clinical discretion in urgent situations.


Note. Themes were drawn from the qualitative elaboration and integrated analysis in the uploaded manuscript.

3.3 Integration of Quantitative and Qualitative Findings

3.3.1 Sequential Explanatory Mixed-Methods Integration

3.3.1.1 Meta-inferences from both strands

The synthesis of the quantitative and qualitative results provides a convergent tendency: IV integration technology demonstrates high levels of engagement among nurses, and simultaneously, they gain positive psychological well-being, although the positive correlation is determined by the actual usability, support systems, and the reality of clinical practice. Quantitative results were that performance expectancy, effort expectancy, social influence, and facilitating conditions were high with significant positive relationships with environmental mastery, autonomy, personal growth, and self-acceptance. The qualitative results subsequently supported these figures demonstrating that positive engagement of nurses with technology is constructed based on trust in the system, acquisition of skills, encouraging colleagues and perceived professional growth. That is to say, it is not the numerical pattern without experience but it is rooted in the way nurses should sense the technology in their daily care.
This qualitative-based finding demonstrates that the positive impact of IV integration technology does not preclude stressors. Although the technology is efficient, it positively affects safety, confidence, and efficiency, malfunctions, alarms, disrupted workflows, and ethical issues associated with autonomy are also introduced by the technology. This is why the manuscript concludes that IV technology has an ambivalent impact on mental health: it affects nurses as confident, capable, competent and efficient and leaves stress, cognitive and concerns about professional discretion at the same time. So, the general understanding of the work would not be that technology is only useful or useful. Instead, it has influenced the well-being of nurses as discussed by the presence of sufficient training, effective peer support, receptive organizational structures, and conditions that enable nurses to act in judgment without compromising the safety.
[image: ]
Figure 1. Thematic Map / Final Decision Pathway
Sequential Explanatory Mixed Method Approach 


The engagement in the IV integration technology can be associated with the clinical efficiency, level of confidence and psychological well-being as shown in the integrated findings with the presence of high-quality training, peer support, organizational readiness. Nonetheless, the same technology can also cause stress, in the occasion of workflow divisiveness, alerts, failures or limiting automated renders actual patient care. This is why the ultimate direction where the study will lead could be seen as a tradeoff between facilitating conditions and practical reality.

3.4 Proposed Output

3.4.1 Technology Engagement and Well-Being Support Program

3.4.1.1 Proposed intervention based on the study findings

Relying on the results of the study, a suggested output can be created to enhance the interest of nurses in IV technologies and their psychological health. As the findings indicate that engagement is most strong when supported by training, peer collaboration and organizational readiness, the proposed intervention should be targeted at supporting these very aspects. The manuscript itself highlights how successful integration of IV technology cannot be based on technical capability per se, but on a sequence of training, a decent system of peers and approaches utilized in the organization to confront not only benefits of technology use, but also challenges. The suggested deliverable could thus be conceptualized as an organized intervention program to guide nurses who work with IV technologies in high-acuity hospitals. 
The suggested program can consist of ongoing simulation training on the use of the IV device, peer mentoring and shadowing programs to the recently exposed employees, fast track of trouble problem-solving approaches to technology-related challenges and problems and reflective support sessions that can answer the stress level, alarm fatigue, and autonomy anxiety. The results of the study justify such a program as the same factors that contribute to the high level of engagement, including training, support, teamwork, and usability, are the ones that contribute to high confidence, mastery, and professional well-being. By so doing, the output is totally ground on the real findings of the paper.

Table 6. Proposed Output Based on the Findings of the Study
	Proposed Component
	Basis in the Findings
	Intended Effect

	Continuous IV technology training
	High facilitating conditions and strong role of training/learning curve
	Improve competence and reduce uncertainty

	Peer mentoring and shadowing
	Strong social influence and peer support narratives
	Sustain confidence and learning in practice

	Rapid technical support system
	Stressors from alarms, malfunctions, and workflow interruptions
	Reduce frustration and technology-related disruption

	Reflective and wellness support
	Mixed effect of technology on mental health and autonomy
	Strengthen coping, control, and professional well-being


Note. This proposed output is derived from the integrated quantitative and qualitative results of the uploaded thesis.


4. Conclusion

The outcomes of the research are that the engagement of the nurses in the intravenous (IV) integration technology was high, in terms of performance expectancy, effort expectancy, social influence and facilizing conditions. The results indicate that nurses mostly think of IV technology as helpful, easy to use, and beneficial to the safer and efficient work with patients. The respondents as well displayed a high psychological well-being particularly on environmental mastery, autonomy, personal growth and self-acceptance, which means that they are also well-adjusted (generally) to the technological demands of their working environment. Moreover, the study established that IV integration technology engagement has a positive and significant relationship with nurses’ psychological well-being. It means that the more the nurses work on the technology of intravenous, the more confidence in themselves and their professionalism, control in the working conditions, professional experience increase, and self-image of nurses. The qualitative data also indicated that the nurses experience that IV technology is a matter of professional competence and a challenge, which requires flexibility, education, social support, and support of the organizations. The research confirms that successful adoption of IV integration technology can not only improve the performance of nurses and their workflow but also the psychological health of professionals, assuming sufficient institutional support, undergoing training, and prompt feedback of technical systems.
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Definitions, Acronyms, Abbreviations

Definition of Terms 

Autonomy - Autonomy in this research can be described as having independent clinical decision making, professional judgment and undertaking IV related activities with minimum supervision and utilization of integrated technology systems.
Environmental Mastery- It means the perceived capability of the nurses to be able to control their working environment, to organize the clinical tasks and to have control over the IV tasks, and the IV technological requirements in the workplace.
Effort Expectancy- This is how well the nurses view IV integration technology as simple to learn, comprehend, and conduct in their routine clinical practice.
Facilitating Conditions - This entails the presence of organizational resources, infrastructure, technical assistance, workplace preparedness and training that can assist nurses to integrate IV technology successfully.
Intravenous (IV) Integration Technology Engagement- This denotes the degree to which the nurses engage, accept, and utilize technologies which pertain to IVs in clinical practice, specifically, in relation to perceived usefulness, ease of use, social support, and the institutional resources available to them.
Mixed-Methods Sequential Explanatory Design - This is a type of research design whereby quantitative data coverture and analysis is done first ahead of which quantitative information conveyance is done and subsequently, qualitative data is collected and analyzed to elucidate, clarify and enhance the interpretation of the quantitative data.
Performance Expectancy - This pertains to the degree to which nurses think that integrating IV technology enhances their working performance, efficiency, patient safety and the quality of nursing services.
Personal Growth- Personal growth, in this study, is the perception of the nurses regarding the process of continuous learning and professional development coupled with their enhanced competence as a result of their involvement with IV technology.
Psychological Well-Being- this implies the mental and emotional health of nurses manifested in environmental mastery, self-determination, personal development and self-acceptance during work with IV integration technology.
Self-Acceptance- This definition can be explained as the positive assessment of the nurses on themselves and the ability to realize their strengths as well as limitations in the use of IV related technologies and also the professional self-respect by the nurses.
Social Influence - This is the degree to which nurses feel that people who are significant in the workplace like the nurse managers, peers and other medical practitioners are persuading or anticipating them to adopt the IV integration technology.
Technostress - It is said to be the stress, anxiety or mental burden that nurses have due to their use of complex, constantly changing, or highly demanding healthcare technologies at the workplace.

Acronyms and Abbreviations

BCMA – Barcode Medication Administration 

EHR – Electronic Health Record 

ER – Emergency Room 

ICU – Intensive Care Unit 

IV – Intravenous 

PWB – Psychological Well-Being 

UTAUT – Unified Theory of Acceptance and Use of Technology 

WHO-5 – World Health Organization-5 Well-Being Index 





APPENDIX

[bookmark: _Hlk226790269]SURVEY QUESTIONNAIRE 
[bookmark: _9tkeg26sqf26][bookmark: _2ux9vo6y0v24]EXPLORING THE INFLUENCE OF INTRAVENOUS INTEGRATION TECHNOLOGY ENGAGEMENT ON NURSES´ PSYCHOLOGICAL WELL-BEING: A MIXED METHODS APPROACH 
All statements use a 4-point Likert scale:
 1 – Strongly Disagree
 2 – Disagree
 3 – Agree
 4 – Strongly Agree
Basis of Instrument Design: This survey and interview guide are developed based on two established theoretical frameworks:
· The Unified Theory of Acceptance and Use of Technology (UTAUT) by Venkatesh et al. (2003), which measures constructs like performance expectancy, effort expectancy, social influence, and facilitating conditions related to technology usage.
· [bookmark: _o3j42ckwnf6l]Carol Ryff’s Psychological Well-Being Model, which provides validated dimensions of well-being such as autonomy, environmental mastery, personal growth, and self-acceptance.
[bookmark: _dyzwlqvuyjpx]PART 1: DEMOGRAPHIC PROFILE (Check or Fill-in the Blanks)
	Item
	Response

	1. Age
	________

	2. Sex
	☐ Male 
☐ Female 
☐ Prefer not to say

	3. Years of Nursing Practice
	________

	4. Department Assigned
	☐ ER 
☐ ICU 
☐ Ward 
☐ OR 
☐ OPD 
☐ Others: ___

	5. Access to IV-related training
	☐ Yes 
☐ No

	6. Types of IV integration tech encountered
	☐ Smart IV Pumps 
☐ BCMA ☐ EHRs 
☐ Others: ___

	7. Frequency of IV technology use
	☐ Rarely 
☐ Occasionally 
☐ Frequently 
☐ Always



[bookmark: _ri61eok3xo32]PART 2: TECHNOLOGY ENGAGEMENT (UTAUT Framework)
	Construct
	Statement
	1
	2
	3
	4

	Performance Expectancy
	Using IV tech improves my job performance.
	
	
	
	

	
	IV tech helps me complete tasks more efficiently.
	
	
	
	

	
	IV devices improve accuracy in medication delivery.
	
	
	
	

	
	IV integration enhances patient safety.
	
	
	
	

	Effort Expectancy
	IV technology is easy to learn.
	
	
	
	

	
	I find IV devices easy to operate.
	
	
	
	

	
	Becoming skilled with IV systems is manageable.
	
	
	
	

	Social Influence
	Supervisors expect me to use IV technology.
	
	
	
	

	
	My coworkers support IV technology use.
	
	
	
	

	
	IV technology is promoted in my department.
	
	
	
	

	Facilitating Conditions
	I have the resources to use IV systems.
	
	
	
	

	
	I receive proper training in IV technology.
	
	
	
	

	
	Technical support is available when needed.
	
	
	
	



[bookmark: _dzduzm3p9rc7]SECTION 3: PSYCHOLOGICAL WELL-BEING (Ryff Model)
	Dimension
	Statement
	1
	2
	3
	[bookmark: _yc2v31c22oaa]4

	Environmental Mastery
	I feel in control of my work environment.
	
	
	
	

	
	I manage nursing responsibilities effectively.
	
	
	
	

	
	I can handle unexpected clinical challenges.
	
	
	
	

	Autonomy
	I make decisions independently in my clinical role.
	
	
	
	

	
	I feel free to express my professional opinions.
	
	
	
	

	
	I am confident even when my choices differ from others’.
	
	
	
	

	Personal Growth
	I am growing professionally as a nurse.
	
	
	
	

	
	I actively seek opportunities to learn new skills.
	
	
	
	

	
	I feel I am realizing my full potential.
	
	
	
	

	Self-Acceptance
	I accept my strengths and weaknesses as a nurse.
	
	
	
	

	
	I feel satisfied with my nursing career progress.
	
	
	
	

	
	I have a positive attitude about myself.
	
	
	
	



[bookmark: _Hlk226790302]PART IV: QUALITATIVE INSTRUMENT (Interview Guide)
[bookmark: _pj3nz2o8ubp]Nurse 1-EMS

1. How long have you been using Intravenous technology regularly?
Hello!  Um… good morning. [Smiles]Let me think [pauses] it’s been like 4 year or more now that I am using IV technology regularly.

2. Have you received any formal training on IV integration systems?
Yes [nods]. Orientation phase initially. We have a workshop initially [counts on fingers]
During orientation, actually. We had, um, one initial workshop, [counts on fingers] and then there is follow-up trainings usually done during annual competency.

3. What type of IV procedures do you perform with this technology?
Well, um, in the EMS set up, we usually do it for giving IV fluids, IV antibiotics, IV pain medications, and any IV emergency drug infusions.

4. Were there times when the technology did not meet your expectations?
Ahhmm! Yes, [slight laugh] mostly when the machine keeps alarming frequently, especially if the patient moves a lot.

5. How did you handle situations where the technology failed or created challenges?
So, Uhmm [ shrugs] If  that happens, I usually do is to go back to manual methods [hand motion as if adjusting IV] you know, doing the basic way. Or, [nods] I will gonna call Biomedical Engineering.

6. Which tasks became easier or safer because of IV technology?
When computing the dose of the drug become easier. Only just one click [taps imaginary screen], the machine calculates the dosage, which is so much helpful during emergency drugs infusions.

7. Which functions or features were most difficult to learn?
Ahm, [frowns slightly] customizing the infusion rates. [pauses] It causes delay sometimes, and, [shakes head] that’s hard when you’re in a hurry.

8. Did training help? What kind of support was most useful?
Yes, absolutely! The training helped a lot. However, having a well-trained or senior nurse guiding you is even more helpful.

9. How confident do you feel using IV technology in high-pressure situations?
I feel more confident, especially when a trained nurse is there to double-check things with me.
10. How confident are you using the technology under pressure?
As I’ve said a while ago. I am confident enough because of my senior who trained and guided me. 
11. Can you share an example where someone’s expectation encouraged or discouraged your technology use?
Let me think first. Hmmm. I think during my first code when my mentor guided me it really help to build my confidence to the highest level.

12. How does peer support affect your engagement?
Peer support helps a lot. It makes you feel safer and more confident knowing someone is there to assist you.

13. Do patient expectations influence your use of IV technology?
Yes. As long as I show patients that I’m confident and professional while using the technology, it positively influences their trust.

14. How did insufficient support impact workflow or patient care?
Insufficient support causes delays in work, which can also delay patient care.

15. What resources or support would help most?
The refresher course like every six months really help keep staff become more confident and updated.

16. How do you cope with malfunctions?
If it is just a minor issue, first I try to troubleshoot it myself. If it’s really a major problem, first I inform the charge nurse and followed by a report.

17. Can you give an example of troubleshooting an issue independently?
Well Hmm…If the alarm goes off because to air in the line, I tried to remove the air and the I will re-prime the IV tubing so no air will be inside the tube.

18. How does technology influence your sense of control over patient care?
The technology help me maintain control by making sure that the correct dose of medication is given at the right time.

19. In what ways does the technology enhance or disrupt your control over patient care?
It improves to control by giving the  exact dosages, but more alarms can be so disruptive.

20. Were there times when technology disrupted your workflow?
Ahhm, yes. [ serious tone] during when there is a code blue. When medications are needed urgently in that time, the machine can sometimes cause a delays. 

21. How do you adapt when workflow is affected?
How do I adapt when workflow is affected? Well [ deep breath] I try to make myself stay calm and delegate the tasks accordingly.

22. How often do you rely on your own judgment versus default settings?
Well, Uhmm [nods] first I usually rely on my own judgment, then afterwards [points to self] I check the system and confirm with it.

23. Were there instances where you felt restricted by the technology?
I think Yes, [nods] most especially with new drugs, [frowns] during the time when I can’t override the settings.

24. Can you share examples where the technology restricted or supported your autonomy?
Well because this system sometimes restricts autonomy by putting limits and you cannot override but the safety alerts is very helpful. This is how it support.

25. How did you navigate these situations while ensuring patient safety?
Umm, [nods seriously] I always do the double check the doctor’s order [taps table] before setting the pump.

26. Can you describe moments when technology made your work less stressful?
The automatic calculations system features make my work more faster and easier [smiles] and it helps reduce medication errors.

27. Can you share experiences where the technology reduced stress or workload?
Well, every time I start the Intravenous infusions, the machine pump accurately regulate and titrates the drugs, which helps reduce my workload.

28. Have there been times when technology added to your stress?
Uhmm I think Yes, [laughs softly] during the alarms go off repeatedly during busy time and more workload.

29. Were there times when it increased stress?
Ahm, yes, [serious expression] this happens when managing multiple critically ill patients, such as in the ICU, while dealing with constant alarms.

30. How does using IV technology influence your motivation, satisfaction, or professional growth?
Um, [smiles proudly] it helps build my confidence and supports my professional growth by helping me deliver accurate medications efficiently.

31. How does technology use affect your confidence and motivation at work?
The technology makes me feel more competent and motivates me because it makes my work faster and easier.

32. In what ways does it impact your job satisfaction or professional development?
The tehnology increases my job satisfaction [smiles] and contributes to my professional development by improving patient safety.

33. Is there anything else you would like to share about your experiences with IV technology?
Intravenous technology is extremely helpful for nurses [nods firmly], but continuous and proper training is essential. Well-trained nurses make all the difference.


Nurse 2 -ICU 

1. How long have you been using Intravenous technology regularly?
Hello, Sir Orville. [smiles politely] Um… it’s like been more than ten years now. [nods] When I started working in the ICU, I’ve been using it every day, [gestures outward] you know, because we handle a lot of IV infusions.

2. Have you received any formal training on IV integration systems?
Well, yes, of course. [nods firmly] We are not allowed to handle the equipment without proper training. [slight chuckle] There were several modules and simulation trainings.

3. What type of IV procedures do you perform with this technology?
Here in the Intensive Care Unit, [looks around] we have a lot. [counts on fingers] Mostly our patients have more than one intravenous infusions the IN fluids, IV antibiotics, IV electrolytes and inotropes. Sometimes blood products.

4. Were there times when the Intravenous technology did not meet your expectations?
Well, [pauses] sometimes, yes. During when you’re waiting for it to sync, [shakes head]. More on syncing issues with electronic health records.

5. How did you handle situations where technology failed or created challenges?
If the technology fails, [shrugs] we go back to manual documentation. Then we make sure a colleague double-checks it, as required by policy.

6. Which tasks became easier or safer because of IV technology?
Well, for me, all the high alert medications like continuous insulin infusions and inotropes.

7. Which functions or features were most difficult to learn?
Using IV technology, [pauses thoughtfully] I think the most difficult part is weight-based dosing, [slight frown] especially for inotropes.

8. Did training help? What kind of support was most useful?
Precisely, [nods strongly] proper training is a must. [emphasizes with hand] Simulation training was the most effective for me.

9. How confident do you feel using IV technology in high-pressure situations?
With my ten years of experience in the ICU, [smiles confidently] I’m confident even in high-pressure situations. [nods] This is already part of my daily routine.

10. How confident are you using the technology under pressure?
I’m confident, [firm tone] even under pressure, [points to self] because of my experience and continuous use of the technology.

11. Can you share an example where someone’s expectation encouraged or discouraged your technology use?
Uhmm… [pauses, thinking] during a code blue, [serious tone] when I’m assigned to medications, [gestures to hands] the trust of my colleagues really encourages me to use the IV technology.

12. How does peer support affect your engagement?
Support from colleagues, [nods repeatedly] has a big impact. [smiles slightly] Especially when you encounter problems with the IV pump—they’re always there to help.

13. Do patient expectations influence your use?
Yes, [nods] here in our hospital, patients and their families expect that the machines we use are reliable, [gestures toward equipment] and that we’re using good technology.

14. How did insufficient support impact workflow or patient care?
Uhmm… [sighs] if there is lack of support, [shakes head] like when there’s a system issue and no backup, [pauses] patient care gets delayed especially drug administration.

15. What resources or support would help most?
Well, [smiles] we’re actually lucky here, [nods] because we have 24/7 technical support whenever we encounter some problems.

16. How do you cope with malfunctions?
Ahmmm... If there’s a malfunction, [shrugs] we go back to basics, [hand motion] the manual administration, [nods] while waiting for Biomedical Engineering.

17. Can you give an example of troubleshooting an issue independently?
Uhmm… [thinks briefly] one example is resetting the IV pump when there’s an error. [nods]

18. How does technology influence your sense of control over patient care?
Uhmm… [nods thoughtfully] I can say it strengthens my control over patient care, [emphasizes with hand] because of the safety features in drug administration.

19. In what ways does the technology enhance or disrupt your control over patient care?
Well, [nods] it enhances accuracy in giving IV medications. [pauses] But it disrupts control during downtime, [slight frown] like when there’s a system failure with EPIC.

20. Were there times when technology disrupted your workflow?
Yes, [nods] it happens. [shrugs] It’s normal, [pauses] when systems bug in the middle of the shift.

21. How do you adapt when workflow is affected?
Well, when the workflow is affected, [takes a breath] we just do the manual procedure, [nods] then I inform the charge nurse, [points outward] and then we inform to the Biomedical Engineering.

22. How often do you rely on your own judgment versus default settings or instructions?
Well, [nods] I rely on my own judgment most especially when the doctor’s order is not in the pump’s settings, [slight frown] and we just do the override.

24. Can you share examples where the technology restricted or supported your autonomy?
Uhmm… [pauses] restrictions, [raises hand slightly]it can syncing slow. [nods] support uhmm, [smiles] it help during error alert.

25. How did you navigate these situations while ensuring patient safety?
Well for this, [serious tone] we are doing it by 2 nurse manually. We do cross checking [nods firmly] This is the policy we do.

26. Can you describe moments when technology made your work less stressful?
Intravenouse technology is really helpful, [smiles] especially smart pumps that auto-adjust rates after scanning.

27. Can you share experiences where the technology reduced stress or workload?
As I mentioned a while ago, [nods] after scanning, the pump auto-adjusts the rate, [hand motion] so there’s no need to compute, so it saves time.

28. Have there been times when technology added to your stress?
Yes, [slight laugh] it happens, [nods] especially when it keeps alarming frequently while handling critical patients.

29. Were there times when it increased stress?
Yes, of course [serious expression] multiple alarms while managing a critical patient really increase stress.

30. How does using IV technology influence your motivation, satisfaction, or professional growth?
Intravenous ttechnology influences my professional growth, [nods] by keeping me updated and continuously challenged.

31. How does technology use affect your confidence and motivation at work?
It affects my confidence positively, [straightens posture] because I made me feel in control, [nods] and I know I delivered the correct drug dosage.

32. In what ways does it impact your job satisfaction or professional development?
Intravenous technology has a great impact, [smiles] especially on job satisfaction, [nods] because it enhances my professional credibility.

33. Is there anything else you would like to share about your experiences with IV technology?
Uhmm… [pauses thoughtfully] I would rather recommend more user friendly equipment, because it really helps us perform tasks better and feel more professional.


Nurse 3 -Pediatric Unit

1. How long have you been using Intravenous technology regularly?
Hi! [smiles warmly] Um… I have been here in my current hospital for about six years now, [nods] working in Pedia ward. So for those six years, I’ve been using IV technology regularly.

2. Have you received any formal training on Intravenous integration systems?
Yes, [nods] we do have formal training during our orientation program. [pauses] And we continue here in our unit through a mentorship program.

3. What type of Intravenous procedures do you perform with this technology?
We actually do a lot, [gestures with hands] like Intravenous fluids, IV antibiotics, [counts on fingers] and nutritional support for children.

4. Were there times when the IV technology did not meet your expectations?
Amm… yes, [slight frown] because sometimes the Intravenous pumps failed to detect occlusions or kinks, [shakes head gently] especially in very small IV lines. [gestures small with fingers] For babies with so tiny and short vein.

5. How did you handle situations where technology failed or created challenges?
Amm… every time I encounter problem, [leans forward] first thing I will check manually is the IV line, then I will check the machine, and theni will check the IV site, [points gently] and I might ask help from my co-nurses also.

6. Which tasks became easier or safer because of IV technology?
This Intravenous technology made things more easy and safe, [nods] because it has a safe dosing program. [Emphasizes with hand] Pediatric doses are based on the child’s weight.

7. Which functions or features were most difficult to learn?
Hmm, [thinks briefly] Intravenous technology generally makes my work more easy, [smiles slightly] but the challenge part is programming weight-based dosages correctly.

8. Did training help? What kind of support was most useful?
Amm… yes, [nods] training helps a lot by giving us overview and some background. [pauses] But hands-on practice is more helpful. [smiles] The more you practice, the easier the work becomes.

9. How confident do you feel using IV technology in high-pressure situations?
I feel confident using IV technology, [nods] especially because I use it often. [pauses] But if you’re new, [gentle smile] you might still feel nervous
.
10. How confident are you using the technology under pressure?
I’m confident enough, [nods firmly] since I had hands-on training and I use it every time I work.

11. Can you share an example where someone’s expectation encouraged or discouraged your technology use?
Amm… [pauses, looks down briefly] I had a bad experience before that I can’t forget. [soft voice] My senior nurse corrected me harshly once, [slight frown] and it discouraged me a lot. [sighs] I felt really bad.

12. How does peer support affect your engagement?
Amm… peer support and encouragement, [nods] make me feel safe. [gentle smile] I don’t want others to experience what happened to me before.

13. Do patient expectations influence your use?
Yes, [nods] here in our hospital, parents really expect the safe use of machines and technology, [gestures toward equipment] especially for their children.

14. How did insufficient support impact workflow or patient care?
I can say one example, [serious tone] is delays in giving urgent medication, [nods] like for a patient having febrile seizures.

15. What resources or support would help most?
For me, [thinks briefly] step-by-step guides for newly hired nurses, [nods] and refresher courses would really help.

16. How do you cope with malfunctions?
If there’s a malfunction, [shrugs gently] we switch to manual administration, [nods] with double-checking, as per hospital protocol.

17. Can you give an example of troubleshooting an issue independently?
The most common one in our unit, [nods] is fixing the air-in-line alarm [hand motion] by carefully re-priming to remove the air.

18. How does technology influence your sense of control over patient care?
The tine when you’re already used to the technology, [nods thoughtfully] it gives you more control, [gestures to self] because you already know how to set it up.

19. In what ways does the technology enhance or disrupt your control over patient care?
Amm… [pauses] it help to enhances accuracy in giving drugs, [nods] but when alarms keep sounding. it disrupts control.

20. Were there times when technology disrupted your workflow?
Amm… yes, [nods] at night shifts. [lowers voice] When the pump keeps alarming, it disturbs the child.

21. How do you adapt when workflow is affected?
Amm… [nods] when workflow is affected, [gestures outward] I seek help from the charge nurse so I can get the help I need.

22. How often do you rely on your own judgment versus default settings or instructions?
For me, [nods] after scanning the barcode I follow the default setting, [pauses] then I inform the physician if needed.

23. Were there instances where you felt restricted by the technology?
Amm… yes, [nods] there is a time that the pump will not allow the rate I need, [frowns slightly] so I am informing the physician.

24. Can you share examples where the technology restricted or supported your autonomy?
Amm… [thinks] the fixed limits restricts the decision or the autonomy, [nods] but this built-in drug library it help to support my autonomy. 

25. How did you navigate these situations while ensuring patient safety?
Well. I tried to navigate the situation by informing my charge nurse and the doctor on duty [nods firmly] before doing some overrides. Since there are some restrictions at the same time, [serious tone]

26. Can you describe moments when technology made your work less stressful?
It makes my work more easy, [smiles] because I can see when IV drugs will finish, [points] and the alarm notifies me once it is completed.

27. Can you share experiences where the technology reduced stress or workload?
Amm… [nods] when I’m handling multiple babies on Intravenouse fluids, [gestures wide] setting the correct parameters really reduces my workload.

28. Have there been times when technology added to your stress?
Yes, of course, [slight laugh] especially when I cannot troubleshoot alarms quickly, [sighs] and I have very sick babies.

29. Were there times when it increased stress?
Amm… yes, [serious expression] and thes an emergency and the pumps are alarming, [pauses] especially with small, fragile veins works get delayed.

30. How does using IV technology influence your motivation, satisfaction, or professional growth?
Amm… [smiles softly] Intravenous technology makes me feel like I am learning and growing, [nods] and it gives me more satisfaction at work.

31. How does technology use affect your confidence and motivation at work?
Amm… [nods] Intravenous technology encouraged me to keep practicing when I first started. [smiles] With experience, I became confident.

32. In what ways does it impact your job satisfaction or professional development?
Amm… [smiles] it makes my work more fasr and easy, [nods] and gives me confidence in delivering correct drug dosages to pediatric patients.

33. Is there anything else you would like to share about your experiences with IV technology?
Amm… [pauses thoughtfully] Intravenous technology is very helpful, [nods] for pedia patients, [gentle tone] but the thing that we need more child-friendly machines and more sensitive machine.

Nurse 4 – Surgical 

1. How long have you been using Intravenous technology regularly?
“Good morning… uhm, I have been working here for about 7 years at the moment.” [smiles slightly] “So yes, I’ve been using Intravenouse technology for 7 years already.”

2. Have you received any formal training on Intravenous integration systems?
“Yes… we do have a formal training during orientation.” [nods] “And whenever there are updates, and we have a refresher training program also”

3. What type of Intravenous procedures do you perform with this technology?
“Oh, there are a lot in our ward.” [counts with fingers] “we do have post-operative pain management, Intravenouse fluids, IV antibiotics, and also blood transfusions… almost everything requires Intravenouse technology in the surgical ward.”

4. Were there times when the Intravenous technology did not meet your expectations?
“Uhh… yes.” [slight pause] “Especially when there is no battery. Sometimes even if you plug it in, it’s difficult to turn on again.”

5. How did you handle situations where technology failed?
“IF that happens, I just switch the pumps immediately” [gestures switching motion] “Then I inform my charge nurse and call biomedical engineering.”

6. Which tasks became easier or safer because of Intravenous technology?
“For the sickler patients they need more pain medications… Morphine PCA really makes my task easier.” nods “Actually, even for non-sicker patients who need strong pain medication.”

7. Which features were most difficult to learn?
“In our surgical ward, the challenging part is programming custom protocols … this is especially for PCA.” [slight laugh] “It takes focus and I need my co-nurse.”

8. Did training help?
“Yes, training helps a lot.” [smiles] “But honestly, I learned more from my mentor. Peer mentoring is really a big deal.”

9. How confident are you using IV technology under pressure?
“It’s okay… I’m confident.” [nods firmly] “Even in high-pressure situations. If I encounter a problem, I know I have colleagues who will help me.”

10. How confident are you using the technology under pressure?
“During under pressure. I am confident using the IV technology. As a you are following the instruction and you have a colleague to help you.”

11. Example of encouragement or discouragement?
“One experience… when a patient gave positive feedback.” [smiles warmly] “He said he was very satisfied with the care I rendered using the PCA machine. That encouraged me.”

12. How does peer support affect engagement?
“With the help of colleagues…” [gestures outward] “It improves patient safety and reduces stress at work.”

13. Do patient expectations influence your use?
“Oh! Yes!” [raises eyebrows slightly] “Especially those post-op patients from OR who rely on pain medicine. We placed a PCA pump to them.

14. How did insufficient support impact workflow or patient care?
“Workk flow is affected if there is lack of support…” [shakes head slightly] . For example, when I want to start a blood transfusion right away it might delayed.”

15. What resources would help most?
“For me, technical bedside support usually.” [nods] “Since everytime we are using the Intravenous system.”

16. How do you cope with malfunctions?
“well for us we just do it manually or get a new machine.”

17. Can you give an example of troubleshooting an issue independently?
“If the system is hanging in that time.” [makes hand gesture like frozen screen] “I restart it and then continue the infusion.”

18. How does technology influence your sense of control over patient care?
“For me, Intravenoys technology helps me work accurately.” [firm tone] “It helps to enhance patient safety through precise drug delivery. It disrupts during downtime, when we are forced to do it manual.”

19. In what ways does the technology enhance or disrupt your control over patient care?
“Intravenous technology for me it enhanced patient safety. It disrupts only during the technological down time which force you to do it manually.“

20. Were there times when technology disrupted your workflow?
 “Yes, it happens.” [nods] “during busy hours when multiple pumps fail and there are are demanding patients.” 

21. How do you adapt when workflow is affected?
 “for me peer support is very important in this kind of situation.” [ leans slightly forward] “With proper division and prioritizing tasks from the charge nurse, we manage.”

22. How often do you rely on your own judgment versus default instruction?
“own judgment first For me, I rely on it.” [taps chest lightly] “The default settings is my reference for double checking.”

23. Were there instances where you felt restricted by the technology?
“Yes… when unfamiliar drugs are not included in the drug library.” [slight sigh] “We need to  input manually. 

24. Can you share examples where the technology restricted or supported your autonomy?
“Sure! what I mentioned some drugs not included in the drug library, it has limited drug library this is the technology restriction. It has a safe built-in feature like controlling narcotic drugs  like the PCA pumps this is for the support”

25. How did you navigate these situations while ensuring patient safety?
“In those caseswe have a pharmacist who gives us some alternatives.” [nods] “after ward we are informing our doctor to make sure the patient safety.”

26. Can you describe moments when technology use made your work less stressful or more manageable?
“For those patient who are in pain, The PCA pump is really helpful. Less call bells. Making my work easy”

27. Can you share experiences where the technology reduced stress or workload?
“IV technology reduced stress or work load because you don’t need to calculate every bolus of pain medication manually.”

28. Have there been times when technology added to your stress?
 “Yes, especially during night shift.” [slight tired smile] “Frequent alarms disturb patients’ sleep.”

29. Were there times when it increased stress?
“Yes, if you are busy during night shift then frequent alarm check. Patient who are in deep sleep became awake at night shift. There will be frequent use of call bell.”

30.  How does using IV technology influence your motivation, satisfaction, or professional growth?
“Actually, IV technology boosts my job satisfaction.” [smiles] “It makes me feel updated. 

31. How does technology use affect your confidence and motivation at work?
“Overall, it increases my confidence in delivering safe care to my patients.”


32. In what ways does it impact your job satisfaction or professional development?
I’ve grown technically skilled… since nowadays everything is becoming high-tech.”



33. Is there anything else you would like to share about your experiences with IV technology?
“For the surgical ward… The more user-friendly machine or updates is helpfyl.” [nods gently] “I think that’s all.”


Nurse 5- Oncology Unit 

1. How long have you been using Intravenous technology regularly?
“Hi! Good day.” [smiles politely] “I have been using Intravenous technology for… hmm… about 9 years now.”

2. Have you received any formal training on Intravenous integration systems?
“Yes!” [nods] “JHAH provides orientation programs, and in Oncology unit”

3. What type of IV procedures do you perform with this technology?
“Oh, we have plenty.” [slight hand gesture] “Mostly Intravenouse hydration chemotherapy, pain control drugs, and blood transfusions. Everytime we are using Intravenous technology.”

4. Were there times when the technology did not meet your expectations?
“Intra\venous technology is really helpful…” [pauses] “but sometimes, with the chemotherapy pumps, we noticed miscalculations in drip rates.” [slight frown] “I think that’s one issue we’ve encountered.”

5. How did you handle situations where the technology failed or created challenges?
“When that happens, we immediately stop the infusion.” [firm tone] “Then we manually double-check the dosage and raise the concern to pharmacy.”

6. Which tasks became easier or safer because of Intravenous technology?
“It really made my work more safe, especially with high-risk chemotherapy drugs.” [nods seriously] “It provides accuracy and ensures we follow the correct procedure.”

7. Which functions or features were most difficult to learn?
“Hmm… one challenge is when we customize chemo drugs on the device.” [slight sigh] “Especially if it’s a new drug not yet listed in the drug library.”

8. Did training help? What kind of support was most useful?
“Yes, training helped a lot.” [smiles softly] “But to be honest, experience and peer support help most.”

9. How confident do you feel using Intravenous technology in high-pressure situations?
“I can say I am confident.” [nods firmly] “I have been doing this for several years. Even under pressure, I can still carry out my tasks well.”


10. How confident are you using the technology under pressure?
 Like what I’ve said I’m confident.” [nods firmly] I did it several times.

11. Can you share an example where someone’s expectation encouraged or discouraged your technology use?
“When our oncologist appreciates our accuracy in administering chemotherapy…” [smiles proudly] “That’s very encouraging. IV technology is really an advancement in our unit.”

12. How does peer support affect your engagement?
“Peer support is very important.” [leans slightly forward] “Collaboration with co-nurses is critical because most chemotherapy drugs require double-checking to avoid errors. And these drugs are expensive.” [raises eyebrows slightly]

13. Do patient expectations influence your use of IV technology?
“Yes.” [nods] “Here in JHAH, most patients are aware of their treatment. They expect safe and precise medication administration.”

14. How did insufficient support impact workflow or patient care?
“If support is lacking, workflow gets delayed.” [serious tone] “Even a 30-minute delay can frustrate patients and their families.”

15. What resources or support would help most?
“We need more advanced devices…” [emphasizes slightly] “with complete and updated chemo-drug infusion libraries.”

16. Can you give an example of troubleshooting an issue independently?
“If the machine malfunctions, we stop the infusion immediately.” [demonstrates hand motion] “Switch to another device, inform the charge nurse, then call biomedical engineering.”

17. Can you give an example of troubleshooting an issue independently?
“One common issue I handle is removing air from the tubing.” [gestures pinching motion] “It causes repeated alarms and delays therapy.”

18 How does technology influence your sense of control over patient care? “Hmmm…” [thinks briefly] “I think IV technology increases our control over high-risk chemotherapy treatments.”

19. In what ways does the technology enhance or disrupt your control over patient care?
 “In oncology, it enhances accuracy in drug delivery.” [nods] “It only disrupts when the drug isn’t listed in the library and needs updating.”


20. Were there times when technology disrupted your workflow?
“Yes, especially with old pumps.” [slight head shake] “Sometimes they fail mid-session. Patients get disappointed, and it causes delays.”

21. How do you adapt when workflow is affected?
“We immediately switch to manual infusion.” [confident tone] “Double-check with co-nurses while waiting for a replacement pump.”

22. How often do you rely on your own judgment versus default settings? 
“Based on my experience…” [gentle smile] “I often rely on my clinical judgment first, then verify with the default settings.”

23. Were there instances where you felt restricted by the technology?
“Yes, sometimes.” [nods] “The limitation is the incomplete drug library. Hmmm.. I think this is the restriction using this technology.

24. Can you share examples where the technology restricted or supported your autonomy?
“For the restriction that I already mention it has limited drug library. For the support which is the IV Technology advancement, I think because of its safety features that it delivers correct dosage of drug.”

25. How did you navigate these situations while ensuring patient safety?
“If there’s an issue with a chemo drug, I inform the charge nurse and escalate to the pharmacist before making adjustments.” [firm tone]

26. Can you describe moments when technology use made your work less stressful or more manageable?
“When chemotherapy runs smoothly…” [relieved smile] “It starts and ends on time, precisely. 

27. Can you share experiences where the technology reduced stress or workload?
“I don’t need long manual computations. We scan, double-check, and start right away.”

28. Have there been times when technology added to your stress?
“It becomes stressful if alarms go off in the middle of treatment.” [slight tension in voice] “Or if the machine fails during critical therapy. “

29. Were there times when it increased stress?
Stress will increase when there is delay in the treatment. Delays can upset patients.”

30. How does using IV technology influence your motivation, satisfaction, or professional growth?
“This technology motivates me to continue learning advanced oncology skills.” [smiles confidently]

31. How does technology use affect your confidence and motivation at work?
“It boosts my confidence because I know I’m delivering accurate and safe care.”

32. In what ways does it impact your job satisfaction or professional development?
“And honestly… it gives me high job satisfaction. I feel professionally valued because of the precision it allows.”

33. Is there anything else you would like to share about your experiences with IV technology?
“For oncology units, the drug library must always be updated.” [nods firmly] “Oncology nursing requires technology specifically designed to support cancer patient care.”


Nurse 6- Medical 

1. How long have you been using IV technology regularly?
“Hi… good day.” [smiles softly] “Its like been, like…2  years since I encountered this when I joined JHAH. In my previous hospital, we were not using this kind of technology.”

2. Have you received any formal training on Intravenous integration systems?
“Yes… we do have a formal training during orientation.” [nods] “And whenever there are updates, and we have a refresher training program also”

3. What type of Intravenous procedures do you perform with this technology?
“Oh, there are a lot in our ward.” [counts with fingers] “we do have post-operative pain management, Intravenouse fluids, IV antibiotics, and also blood transfusions… almost everything requires Intravenouse technology in the surgical ward.”

4. Were there times when the Intravenous technology did not meet your expectations?
“Uhh… yes.” [slight pause] “Especially when there is no battery. Sometimes even if you plug it in, it’s difficult to turn on again.”

5. How did you handle situations where technology failed?
“IF that happens, I just switch the pumps immediately” [gestures switching motion] “Then I inform my charge nurse and call biomedical engineering.”

6. Which tasks became easier or safer because of Intravenous technology?
“For the sickler patients they need more pain medications… Morphine PCA really makes my task easier.” nods “Actually, even for non-sicker patients who need strong pain medication.”

7. Which features were most difficult to learn?
“In our surgical ward, the challenging part is programming custom protocols … this is especially for PCA.” [slight laugh] “It takes focus and I need my co-nurse.”

8. Did training help?
“Yes, training helps a lot.” [smiles] “But honestly, I learned more from my mentor. Peer mentoring is really a big deal.”

9. How confident are you using IV technology under pressure?
“It’s okay… I’m confident.” [nods firmly] “Even in high-pressure situations. If I encounter a problem, I know I have colleagues who will help me.”

10. How confident are you using the technology under pressure?
“Still, I’m confident using it under pressure because I’m already used to it.”

11. Can you share an example where someone’s expectation encouraged or discouraged your technology use?
“When my senior nurse told me, ‘You can do it. You can manage it on your own.’” [smiles shyly] “That encouraged me. I was able to handle the IV technology alone.”

12. How does peer support affect your engagement?
“Peer support is a great help.” [nods firmly] “It encourages me and gives me confidence that I can do it independently.”

13. Do patient expectations influence your use?
“Yes.” [nods] “Our patients here are very conscious and aware. They know when the pump is about to finish or if there’s a problem.”

14. How did insufficient support impact workflow/patient care? 
“If there’s not enough support…” serious tone “There will be delays in giving medication. And that means delay in patient care.”

15. What resources/ support would help most?
“I think… more simulation training.” [slight emphasis] “The more you practice, the more confident you become.”

16. How do you cope with malfunctions?
“If there’s a malfunction, I just get another device.” [shrugs lightly] “Then I tag the old one for repair by biomedical engineering.”

17. Can you give an example of troubleshooting an issue independently?
“Most common issue is the alarm.” [nods] “Sometimes it’s because of the IV cannula. I reposition the patient’s hand and check the IV site.” gestures adjusting a hand “Sometimes, it’s just about repositioning.”

18. How does technology influence your sense of control over patient care?
“For me, Intravenoys technology helps me work accurately.” [firm tone] “It helps to enhance patient safety through precise drug delivery. It disrupts during downtime, when we are forced to do it manual.”

19. In what ways does the technology enhance or disrupt your control over patient care?
“Intravenous technology for me it enhanced patient safety. It disrupts only during the technological down time which force you to do it manually.“

20. Were there times when technology disrupted your workflow?
 “Yes, it happens.” [nods] “during busy hours when multiple pumps fail and there are are demanding patients.” 

21. How do you adapt when workflow is affected?
 “for me peer support is very important in this kind of situation.” [ leans slightly forward] “With proper division and prioritizing tasks from the charge nurse, we manage.”

22. How often do you rely on your own judgment versus default instruction?
“own judgment first For me, I rely on it.” [taps chest lightly] “The default settings is my reference for double checking.”

23. Were there instances where you felt restricted by the technology?
“Yes… when unfamiliar drugs are not included in the drug library.” [slight sigh] “We need to  input manually. 

24. Can you share examples where the technology restricted or supported your autonomy?
“Sure! what I mentioned some drugs not included in the drug library, it has limited drug library this is the technology restriction. It has a safe built-in feature like controlling narcotic drugs  like the PCA pumps this is for the support”

25. How did you navigate these situations while ensuring patient safety?
“In those caseswe have a pharmacist who gives us some alternatives.” [nods] “after ward we are informing our doctor to make sure the patient safety.”

26. Can you describe moments when technology use made your work less stressful or more manageable?
“For those patient who are in pain, The PCA pump is really helpful. Less call bells. Making my work easy”

27. Can you share experiences where the technology reduced stress or workload?
“IV technology reduced stress or work load because you don’t need to calculate every bolus of pain medication manually.”

28. Have there been times when technology added to your stress?
 “Yes, especially during night shift.” [slight tired smile] “Frequent alarms disturb patients’ sleep.”

29. Were there times when it increased stress?
“Yes, if you are busy during night shift then frequent alarm check. Patient who are in deep sleep became awake at night shift. There will be frequent use of call bell.”

30.  How does using IV technology influence your motivation, satisfaction, or professional growth?
“Actually, IV technology boosts my job satisfaction.” [smiles] “It makes me feel updated. 

31. How does technology use affect your confidence and motivation at work?
“Overall, it increases my confidence in delivering safe care to my patients.”

32. In what ways does it impact your job satisfaction or professional development?
I’ve grown technically skilled… since nowadays everything is becoming high-tech.”

33. Is there anything else you would like to share about your experiences with IV technology?
 “For me, more training in Intravenous technology would really help.” [nods firmly] “It will boosts my confidence and improve my performance.”


Nurse 7- EMS

1. How long have you been using Intravenous technology regularly?
Uhmm… Maybe like it’s been 11 years now. [nods slightly] I’ve been using this IV technology continuously throughout my EMS experience.
2. Have you received any formal training on IV integration systems?
Yes [nods]. Orientation phase initially. We have a workshop initially [counts on fingers]
During orientation, actually. We had, um, one initial workshop, [counts on fingers] and then there is follow-up trainings usually done during annual competency.

3. What type of IV procedures do you perform with this technology?
Well, um, in the EMS set up, we usually do it for giving IV fluids, IV antibiotics, IV pain medications, and any IV emergency drug infusions.

4. Were there times when the technology did not meet your expectations?
Ahhmm! Yes, [slight laugh] mostly when the machine keeps alarming frequently, especially if the patient moves a lot.

5. How did you handle situations where the technology failed or created challenges?
So, Uhmm [ shrugs] If  that happens, I usually do is to go back to manual methods [hand motion as if adjusting IV] you know, doing the basic way. Or, [nods] I will gonna call Biomedical Engineering.

6. Which tasks became easier or safer because of IV technology?
When computing the dose of the drug become easier. Only just one click [taps imaginary screen], the machine calculates the dosage, which is so much helpful during emergency drugs infusions.

7. Which functions or features were most difficult to learn?
Ahm, [frowns slightly] customizing the infusion rates. [pauses] It causes delay sometimes, and, [shakes head] that’s hard when you’re in a hurry.

8. Did training help? What kind of support was most useful?
Yes, absolutely! The training helped a lot. However, having a well-trained or senior nurse guiding you is even more helpful.

9. How confident do you feel using IV technology in high-pressure situations?
I feel more confident, especially when a trained nurse is there to double-check things with me.

10. How confident are you using the technology under pressure?
Confident enough. [small nod] Working in EMS is always under pressure since most of our patients are in crisis situations.
11. Can you share an example where someone’s expectation encouraged or discouraged your technology use?
When the EMS doctor trusts my IV skills and how I navigate the IV technology, it really encourages me. [slight smile] It motivates me to be precise and efficient when administering medications.
12. How does peer support affect your engagement?
Working in EMS is always teamwork. We have each other’s backs. gestures outward We cover for one another and work together to make everything fast and efficient.
13. Do patient expectations influence your use?
Yes, definitely. Most patients are aware of the machines we use. They expect that we know how to operate and troubleshoot them properly. 
14. How did insufficient support impact workflow/patient care?
If there is insufficient support, it can delay management and patient care. Since EMS relies on teamwork, lacking support really affects the workflow.
15. What resources/support would help most?
Since EMS work is fast-paced, I think we need faster-response IV technology. 
16. How do you cope with malfunctions?
If it is just a minor issue, first I try to troubleshoot it myself. If it’s really a major problem, first I inform the charge nurse and followed by a report.

17. Can you give an example of troubleshooting an issue independently?
Well Hmm…If the alarm goes off because to air in the line, I tried to remove the air and the I will re-prime the IV tubing so no air will be inside the tube.

18. How does technology influence your sense of control over patient care?
The technology help me maintain control by making sure that the correct dose of medication is given at the right time.

19. In what ways does the technology enhance or disrupt your control over patient care?
It improves to control by giving the  exact dosages, but more alarms can be so disruptive.

20. Were there times when technology disrupted your workflow?
Ahhm, yes. [ serious tone] during when there is a code blue. When medications are needed urgently in that time, the machine can sometimes cause a delays. 

21. How do you adapt when workflow is affected?
How do I adapt when workflow is affected? Well [ deep breath] I try to make myself stay calm and delegate the tasks accordingly.

22. How often do you rely on your own judgment versus default settings?
Well, Uhmm [nods] first I usually rely on my own judgment, then afterwards [points to self] I check the system and confirm with it.

23. Were there instances where you felt restricted by the technology?
I think Yes, [nods] most especially with new drugs, [frowns] during the time when I can’t override the settings.

24. Can you share examples where the technology restricted or supported your autonomy?
Well because this system sometimes restricts autonomy by putting limits and you cannot override but the safety alerts is very helpful. This is how it support.

25. How did you navigate these situations while ensuring patient safety?
Umm, [nods seriously] I always do the double check the doctor’s order [taps table] before setting the pump.

26. Can you describe moments when technology made your work less stressful?
The automatic calculations system features make my work more faster and easier [smiles] and it helps reduce medication errors.

27. Can you share experiences where the technology reduced stress or workload?
Well, every time I start the Intravenous infusions, the machine pump accurately regulate and titrates the drugs, which helps reduce my workload.

28. Have there been times when technology added to your stress?
Uhmm I think Yes, [laughs softly] during the alarms go off repeatedly during busy time and more workload.

29. Were there times when it increased stress?
Ahm, yes, [serious expression] this happens when managing multiple critically ill patients, such as in the ICU, while dealing with constant alarms.

30. How does using IV technology influence your motivation, satisfaction, or professional growth?
Um, [smiles proudly] it helps build my confidence and supports my professional growth by helping me deliver accurate medications efficiently.

31. How does technology use affect your confidence and motivation at work?
The technology makes me feel more competent and motivates me because it makes my work faster and easier.

32. In what ways does it impact your job satisfaction or professional development?
The tehnology increases my job satisfaction [smiles] and contributes to my professional development by improving patient safety.

33. Is there anything else you would like to share about your experiences with IV technology? 
“After many years working in EMS, I believe we need more fast and more reliable IV technology, especially during codes. That would really improve emergency response.

Nurse 8-ICU

1. How long have you been using IV technology regularly?
HI good morning. I have a 8 years’ experience as a nurse… [slight nod] 6 years in the ICU and 2 years in the Step-Down unit. So, most of my experience really comes from handling critically ill patients.
2. Have you received any formal training on IV integration systems?
Well, yes, of course. [nods firmly] We are not allowed to handle the equipment without proper training. [slight chuckle] There were several modules and simulation trainings.

3. What type of IV procedures do you perform with this technology?
Here in the Intensive Care Unit, [looks around] we have a lot. [counts on fingers] Mostly our patients have more than one intravenous infusions the IN fluids, IV antibiotics, IV electrolytes and inotropes. Sometimes blood products.

4. Were there times when the Intravenous technology did not meet your expectations?
Well, [pauses] sometimes, yes. During when you’re waiting for it to sync, [shakes head]. More on syncing issues with electronic health records.

5. How did you handle situations where technology failed or created challenges?
If the technology fails, [shrugs] we go back to manual documentation. Then we make sure a colleague double-checks it, as required by policy.

6. Which tasks became easier or safer because of IV technology?
Well, for me, all the high alert medications like continuous insulin infusions and inotropes.

7. Which functions or features were most difficult to learn?
Using IV technology, [pauses thoughtfully] I think the most difficult part is weight-based dosing, [slight frown] especially for inotropes.

8. Did training help? What kind of support was most useful?
Precisely, [nods strongly] proper training is a must. [emphasizes with hand] Simulation training was the most effective for me.

9. How confident do you feel using IV technology in high-pressure situations?
With my ten years of experience in the ICU, [smiles confidently] I’m confident even in high-pressure situations. [nods] This is already part of my daily routine.

10. How confident are you using the technology under pressure?
I’m confident, [firm tone] even under pressure, [points to self] because of my experience and continuous use of the technology.



11. Can you share an example where someone’s expectation encouraged or discouraged your technology use?
Uhmm… [pauses, thinking] during a code blue, [serious tone] when I’m assigned to medications, [gestures to hands] the trust of my colleagues really encourages me to use the IV technology.

12. How does peer support affect your engagement?
Support from colleagues, [nods repeatedly] has a big impact. [smiles slightly] Especially when you encounter problems with the IV pump—they’re always there to help.

13. Do patient expectations influence your use?
Yes, [nods] here in our hospital, patients and their families expect that the machines we use are reliable, [gestures toward equipment] and that we’re using good technology.

14. How did insufficient support impact workflow or patient care?
Uhmm… [sighs] if there is lack of support, [shakes head] like when there’s a system issue and no backup, [pauses] patient care gets delayed especially drug administration.

15. What resources or support would help most?
Well, [smiles] we’re actually lucky here, [nods] because we have 24/7 technical support whenever we encounter some problems.

16. How do you cope with malfunctions?
Ahmmm... If there’s a malfunction, [shrugs] we go back to basics, [hand motion] the manual administration, [nods] while waiting for Biomedical Engineering.

17. Can you give an example of troubleshooting an issue independently?
Uhmm… [thinks briefly] one example is resetting the IV pump when there’s an error. [nods]

18. How does technology influence your sense of control over patient care?
Uhmm… [nods thoughtfully] I can say it strengthens my control over patient care, [emphasizes with hand] because of the safety features in drug administration.

19. In what ways does the technology enhance or disrupt your control over patient care?
Well, [nods] it enhances accuracy in giving IV medications. [pauses] But it disrupts control during downtime, [slight frown] like when there’s a system failure with EPIC.

20. Were there times when technology disrupted your workflow?
Yes, [nods] it happens. [shrugs] It’s normal, [pauses] when systems bug in the middle of the shift.

21. How do you adapt when workflow is affected?
Well, when the workflow is affected, [takes a breath] we just do the manual procedure, [nods] then I inform the charge nurse, [points outward] and then we inform to the Biomedical Engineering.

22. How often do you rely on your own judgment versus default settings or instructions?
Well, [nods] I rely on my own judgment most especially when the doctor’s order is not in the pump’s settings, [slight frown] and we just do the override.

24. Can you share examples where the technology restricted or supported your autonomy?
Uhmm… [pauses] restrictions, [raises hand slightly]it can syncing slow. [nods] support uhmm, [smiles] it help during error alert.

25. How did you navigate these situations while ensuring patient safety?
Well for this, [serious tone] we are doing it by 2 nurse manually. We do cross checking [nods firmly] This is the policy we do.

26. Can you describe moments when technology made your work less stressful?
Intravenouse technology is really helpful, [smiles] especially smart pumps that auto-adjust rates after scanning.

27. Can you share experiences where the technology reduced stress or workload?
As I mentioned a while ago, [nods] after scanning, the pump auto-adjusts the rate, [hand motion] so there’s no need to compute, so it saves time.

28. Have there been times when technology added to your stress?
Yes, [slight laugh] it happens, [nods] especially when it keeps alarming frequently while handling critical patients.

29. Were there times when it increased stress?
Yes, of course [serious expression] multiple alarms while managing a critical patient really increase stress.

30. How does using IV technology influence your motivation, satisfaction, or professional growth?
Intravenous technology influences my professional growth, [nods] by keeping me updated and continuously challenged.

31. How does technology use affect your confidence and motivation at work?
It affects my confidence positively, [straightens posture] because I made me feel in control, [nods] and I know I delivered the correct drug dosage.

32. In what ways does it impact your job satisfaction or professional development?
Intravenous technology has a great impact, [smiles] especially on job satisfaction, [nods] because it enhances my professional credibility.

33. Is there anything else you would like to share about your experiences with IV technology?
IV technology is very important in ICU. If they can continue updating it…uhm making it smarter and faster, it would really help both patient care and us ICU nurses. [nods thoughtfully]
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