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Executive Summary  

Approximately 10 to 15% of infants are admitted to the neonatal intensive care unit 

(NICU) immediately after birth to receive specialized care (Dunham & Marin, 2021). While 

some infants only require brief hospitalization, others may spend weeks and sometimes even 

months in the NICU. Prolonged NICU hospitalization separates parents and infants during a 

critical bonding period. Although parents strongly desire physical and emotional connections to 

their infants, hospitalization causes parents to feel guilt, shame, stress, and anxiety (Roque et al., 

2017).  

Kaiser Sunset NICU implemented a remote streaming system to allow parents to remain 

connected to their infants during hospitalization. Through virtual visitation, parents have 

unlimited remote access to infants, which decreases stress (Kubicka et al., 2021). Although 

virtual visitation in the NICU has positively impacted parents, neonatal nurses have expressed 

varied opinions about the technology due to the responsibility of managing the daily operations 

of the webcams while simultaneously providing nursing care (Joshi et al., 2016). As a result, this 

project aimed to evaluate the implementation of a remote streaming system on parental stress and 

nursing workflow. 

Problem Statement and Significance  

Background and Significance  

In the United States, one out of every 10 births is preterm, and approximately 150,000 

critically ill or premature infants per year are admitted to the NICU (Degnarain, 2020). Although 

the survival rates and outcomes of hospitalized infants have improved, the experience can be 

tumultuous and unpredictable, and could last for weeks and sometimes even months. 
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Consequently, parents of infants admitted to the NICU can experience extreme psychological 

distress.  

Definition of Parental Stress  

Following the birth of a critically ill or premature infant, parental experiences in the 

NICU are often characterized by psychological stress and anxiety. Approximately 28 to 40% of 

mothers of infants admitted to a NICU were diagnosed with depression and perinatal post-

traumatic stress disorders (Roque et al., 2017). Fathers of infants requiring NICU hospitalization 

also reported significant stress and needed reassurance and support (Ionio et al., 2016). Factors 

associated with these emotions were unnatural physical separation, uncertainty surrounding the 

infant’s health and prognosis, the foreign and highly acute NICU environment, loss of parental 

control and role confusion, and daily life stressors, such as obligations to work and family 

demands (Reimer et al., 2021).  

Causes of Parental Stress in the NICU 

A significant factor influencing parental stress in the NICU is the physical separation 

between parents and infants (Kirolos et al., 2020). Physical separation can lead to emotional 

detachment and alienation (Kilcullen et al., 2020). The lack of physical and emotional 

connection during NICU hospitalization inhibits normal parental-infant bonding and cognitive 

development because infant brain development is influenced by quality physical and emotional 

closeness immediately after birth (Dunham & Marin, 2020; Flacking et al., 2012). The COVID-

19 pandemic exacerbated the physical separation between parents and infants due to increased 

restrictions imposed by infection control and social distancing protocols (Vance et al., 2021). 

These restrictions have been associated with parental emotional challenges, feelings of isolation, 

and decreased bonding (Muniraman et al., 2020). Additionally, these restrictions have tested 
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family-centered care policies and practices and have undoubtedly intensified parental stress in 

the NICU (Cena et al., 2021).  

Although parental visitation is encouraged, some factors hinder physical visitation in the 

NICU. Barriers to parental visitation can be related to the unfamiliar, intimidating, and 

unfriendly intensive care environment (Lee et al., 2012). Other barriers are related to parental 

responsibilities outside of the hospital, such as returning to work, caring for other children and 

family members, physical health status, the distance and location of the NICU, and a lack of 

transportation or financial means to physically visit the NICU (Lewis et al., 2019). 

Parents of infants in the NICU are also at an increased risk for experiencing higher stress 

levels if the infant is born severely unstable, critically ill, premature, or growth restricted (Petteys 

& Adoumie, 2018). Obeidat et al. (2019) noted that infants with complex medical conditions do 

not experience the same bonding as healthy infants. When birth occurs prematurely, or an infant 

is critically ill, the infant is whisked away from the parents to receive care, leading to a loss of 

closeness and physical contact during the first few hours after birth. This initial bonding period is 

essential because it introduces long-term parental-infant attachment (Medina et al., 2018). 

Suboptimal bonding causes hormonal, epigenetic, and neuronal development impairments in 

preterm infants (Kommers et al., 2016).  

Impact of Parental Stress  

Elevated stress levels have deleterious social consequences on NICU parents, as well. 

Compared to parents of healthy infants, parents of premature and sick infants are at an increased 

risk for divorce (Trause & Kramer, 1983). Carter et al. (2005) found that family conflict, 

depression, stress, anxiety, trauma, guilt, and financial problems contributed to parental stressors. 

Also, it is noted that parents of NICU infants with poor neurodevelopmental outcomes were 50% 
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more likely to undergo marital separation one year following the infant’s birth (Nusinovici et al., 

2017).  

As a result of the previously listed risk factors, parental stress management in the NICU 

is extremely important since stress has been shown to negatively impact the health outcomes of 

infants both during and after NICU hospitalization.  In addition, NICU hospitalization places 

infants at an increased risk for developmental and cognitive delays (Dunham & Marin, 2020). 

Because parental stress can worsen these risks (Greene et al., 2015), it is essential to find ways to 

support the emotional needs of parents during infant hospitalization. 

Project Scope  

Telemedicine has been found to facilitate patient care delivery and improve access to care 

(Alvandi, 2017). Although relatively uncommon in the NICU, various telemedicine modalities 

have been proven beneficial in fostering family-centered care and enhancing bonding between 

parents and infants during hospitalization (Epstein et al., 2017). One such modality that can be 

utilized to achieve this desired outcome is the implementation of a remote streaming webcam to 

bridge the gap between parent-infant separation and subsequently decrease parental stress. 

Introducing video webcams into the NICU at Kaiser Los Angeles Medical Center (also known as 

Kaiser Sunset) aimed to understand the impact of remote streaming on parental stress. Because 

NICU nurses are the primary operators of the remote streaming webcams, the project also 

evaluated how the implementation of the technology impacted nursing practice outcomes in the 

NICU.  

Problem Statement  

Parental contact with hospitalized infants is vital to decrease parental stress and enhance 

emotional stability, security, and confidence (Heidari et al., 2017). Identifying and implementing 
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interventions aimed at reducing parental stress and enhancing well-being is critical to improving 

neonatal health outcomes, quality of care, and parental involvement and engagement (Vance et 

al., 2021). The purpose of this project was to understand how the implementation of remote 

streaming webcams affected overall parental stress and nursing workflow in the NICU. 

Environmental Context  

Kaiser Sunset NICU is a 33-bed regional tertiary care center that provides the highest 

level of care to infants with complex medical needs throughout Los Angeles County and 

neighboring cities in southern California. In 2021, according to the Kaiser Sunset NICU 

transport team, approximately 40% of hospitalized infants were transferred from other medical 

facilities throughout southern California. Based upon information provided by the Finance and 

Quality departments, the average length of stay in Kaiser Sunset NICU was slightly over 10 

days, and 25% of hospitalized infants were very premature (less than 32 weeks) and had a birth 

weight of less than 1,500 grams.  

Kaiser Sunset NICU accepts infants transferred from hospitals more than 30 miles away 

to receive specialized care. The Ronald McDonald House (RMH) program is available to help 

parents overcome distance and financial barriers to enhance their ability to be present and 

participate in caring for the hospitalized infant through the provision of subsidized housing near 

Kaiser Sunset NICU (Ronald McDonald House Charities of Southern California, n.d.). At Kaiser 

Sunset NICU, one of the responsibilities of the social worker is to refer parents who live at least 

30 miles away from the hospital and whose infant has an expected length of stay in the NICU of 

at least seven days to the RMH program. Because neither the RMH program nor Kaiser Sunset 

provide childcare services, parents with other children may be unable to take advantage of the 
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program. It should be noted that the RMH program is shared with Children’s Hospital, Los 

Angeles, and acceptance is based on availability.  

Another challenge to parental visitation at Kaiser Sunset NICU was the implementation 

of visiting restrictions during the pandemic. As a preventative measure, limitations were placed 

on hospital visitors. Prior to the pandemic, the NICU welcomed parents, siblings, family 

members, and relatives 24 hours a day, seven days a week. However, beginning in March 2020, 

only parents were allowed to visit infants in the NICU. Furthermore, when a parent tested 

positive for COVID-19, visitation was not allowed for up to 10 days. Due to these limitations, it 

quickly became apparent that there was a need to provide parents with resources to improve 

emotional support through the enhancement of family-centered care practices when parents were 

unable to visit the NICU. The inability of parents to bond as a family unit during NICU 

hospitalization validates Cena et al.’s (2021) premise that this contributes to parental stress.  

SWOT Analysis  

A SWOT analysis was conducted to determine the strengths, weaknesses, opportunities, 

and threats related to the implementation of video webcams in the NICU (see Appendix A). A 

primary strength of the project was that it was funded by the Southern California Kaiser 

Permanente health system as a part of a regional initiative aimed at enhancing aggregate care 

experience and family-centered care practices in the NICU. In 2020, video webcams were 

purchased for several Kaiser facilities, including Baldwin Park, Downey, Panorama City, and 

Kaiser Sunset. Thus, the project was well funded and financially supported regionally. Another 

strength of the project was that it was implemented during a time when there was a significant 

need to foster non-traditional means to facilitate bonding, parental-infant closeness, and family-
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centered care when parents and families were physically unable to visit the NICU. Additional 

strengths, weaknesses, opportunities, and threats are shown in Appendix A.  

Faith Integration 

The family is the masterpiece of God’s creation, and, when God created humans, He 

designed individuals to live in families. The family is the focal point of God’s plan for happiness 

and progress. God’s love is manifested through the unconditional, unwavering devotion of 

families. God’s expectation is that parents will provide children with love. Family relationships 

are extremely important to God, especially the parent-child relationship. God’s adoration for 

infants and children is expressed in Psalm 127:3, which states, “Behold, children are a heritage 

from the Lord, the fruit of the womb is a reward” (New King James Version, 1982). Mark 10:13-

17 describes how Jesus blesses little children. In verses 16 and 17, Jesus stated, “Verily I say 

unto you, whosoever shall not receive the kingdom of God as a little child, he shall not enter 

therein. And he took them up in his arms, put his hands upon them, and blessed them” (King 

James Version, 2022).  

When looking at these scriptures, it is evident that God views all infants as valuable and 

precious gifts in need of parental love. Upon admission of their child to the NICU, parents 

struggle to demonstrate the natural love that God desires because of the unfamiliar and 

intimidating NICU environment.  The early separation between parents and infants makes 

establishing a loving parent-infant connection challenging, since hospitalization often limits 

parental involvement and interaction. Additionally, parents can internalize and feel responsible 

for the infant’s hospitalization, further intensifying feelings of parental stress and anxiety 

(Obeidat et al., 2009).  
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Implementing webcams in Kaiser Sunset NICU enabled parents and infants to experience 

love by enhancing and facilitating emotional connections during physical separation. Not only 

does this technology promote God’s will for children to be loved, but it also provides 

opportunities for parent-infant engagement and interaction and facilitates bonding, which may 

result in decreased parental stress. Webcams are a mechanism that can bring physically distanced 

parents and hospitalized infants closer, thereby allowing parents to have a presence and role in 

the NICU, which contributes to a healthier transition home (Lakshmanan et al., 2019).  

Compassion is a fundamental value of the nursing profession and a primary faith 

principle guiding the development of this project. Karam (2021) noted that nurses have been 

rated as the most trusted and honest profession for the last 19 years by the Gallup organization.  

Nurse-led interventions encompass the core components of patient care education, advocacy, 

guidance, and emotional support to family units during hospitalization (Kieft et al., 2014). Thus, 

nurses are considered instrumental in the creation of safer and healthier healing environments for 

parents and families. Altimier (2015) noted that compassion is a complex emotion that lies 

between empathy, understanding of the patients’ and families’ concerns, and sympathy, feeling 

the patients’ and families’ emotions, combined with the desire to alleviate distress experienced 

by patients and families.  

The Bible contains many examples of characters who exhibited compassion and 

demonstrated God’s heart and love toward others. For example, Paul encourages the Ephesians 

to “be kind and compassionate towards one another, forgiving one another, just as God forgave 

you” in Ephesians 4:32 (New International Version, 2011). 1 John 3:17 states, “If anyone has a 

material possession and sees a brother or sister in need but has no pity on them, how can the love 

of God be in them?” (New International Version, 2011). The most outstanding example of 
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compassion was demonstrated in the selfless sacrifice of Jesus and His death for the sins of 

mankind so that all can have eternal life. Titus 2:14 states, “He gave his life to free us from every 

kind of sin, to cleanse us and to make us his very own people, totally committed to doing good 

deeds” (King James Version, 2022).  

The implementation of webcams in the NICU was a project that demonstrated 

compassion and aimed at mitigation of parental stress and suffering while supporting and 

promoting parent-infant attachment. Enabling parents to visualize hospitalized infants virtually 

resulted in the facilitation of emotional connection and engagement between parents and infants. 

Theoretical Framework 

The Compassionate Family Care Framework (CFCF) by Leslie Altimier and Jean 

Watson’s Theory of Human Caring were the conceptual frameworks used to guide this project. 

The CFCF was developed in 2015 and is a contemporary model that assists healthcare providers 

in delivering compassionate, family-centered care,  specifically to patients and families in the 

NICU. The CFCF describes the ABCs of compassionate care: (a) stands for affiliative 

relationships, (b) represents bi-directional communication, and (c) defines compassionate 

partnerships (Altimier, 2015). Altimier stated that affiliative relationships refer to the parent’s 

need for connection during infant hospitalization. Bi-directional communication is a transparent 

two-way dialogue between healthcare providers and parents. Lastly, compassionate partnerships 

are addressed by the letter (c).  Compassionate partnerships enable the parent to participate as the 

primary decision-maker related to the infant’s care. Collaborative partnerships between 

healthcare providers and parents are said to address parental suffering through mutual decision-

making and interventions that focus on developmentally supportive care (Altimier, 2015).  
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The CFCF framework or model supported the implementation of webcams because this 

intervention aims to support parents’ emotional needs and improve parental well-being. Virtual 

visitation in the NICU established parent-infant connections (affiliative relationships), which 

alleviated parental stress and allowed parents to feel more included. Wigert et al. (2013) 

validated this when stating that increased parental involvement can initiate open and honest 

communication between parents and healthcare providers (bi-directional communication). This 

communication is essential in establishing collaborative partnerships between the NICU staff and 

parents. Ultimately, virtual visitation is a family-centered care practice that fosters a culture of 

collaboration and transparency and makes parents in the NICU feel valued (Umberger et al., 

2018).  

Jean Watson’s theory of caring is another theoretical framework that supported the 

implementation of webcams in the Kaiser Sunset NICU. Watson’s theory of caring was 

developed in 1997 and highlights the essential need for human-to-human interaction in nursing 

and proposes that nursing is a human science (Asadi et al., 2019). The theory further asserts that, 

if the nurse-patient relationship lacks caring, this will result in the patient feeling anger and 

despair and lead to a decreased sense of well-being (Pajnkihar et al., 2017). Watson’s theory 

addresses 10 principles or Caritas processes in which human caring is at the center and 

designates the nurse as responsible for creating a caring human experience with the patient 

(Watson, 2006).  

Parents are an integral part of the healthcare team in the NICU (Vance et al., 2021). It is 

hoped that cultivating an environment of care will benefit hospitalized infants, parents, and staff 

by enhancing each interaction and establishing a trusting nurse-patient relationship while 

promoting health and improving quality of care (Molina-Mula & Gallo-Estrada, 2020). Watson’s 
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theory of caring supports the implementation of virtual visitation in the NICU since it addresses 

the nursing role in compassionately offering virtual visitation to support the parent-infant 

relationship. Nurses in the NICU are the primary clinicians accountable for the oversight, 

operation, and positioning of webcams, thus facilitating the parents’ ability to view the infant 

when unable to be physically present. Therefore, virtual visitation has enhanced the nurse-parent 

relationship in the NICU.  

Literature Review 

A literature search was conducted to better understand the impact of utilizing webcams in 

the NICU. Databases utilized for this search were the Cumulative Index to Nursing and Allied 

Health Literature (CINAHL), OneSearch, Google Scholar, and PubMed. The search terms used 

were video web cameras, webcams, virtual visitation, telemedicine, neonate, infant, child, 

newborn, baby, NICU, and neonatal intensive care unit. The literature review included studies 

performed in NICUs published between 1997 and 2021. Since webcam usage is a relatively new 

intervention in the NICU, there is limited information concerning its application and utilization. 

However, several research articles, primarily qualitative studies, discussed a variety of successful 

NICU telemedicine interventions aimed at decreasing parental stress, enhancing recovery for the 

infant and mother, and improving overall parental emotional well-being.  

Of the databases searched, a total of 19 articles were reviewed, and it was found that most 

researchers utilized a qualitative research study design. Several articles utilized both qualitative 

and quantitative data, using questionnaires to evaluate parental outcome measures such as 

bonding, stress, and emotional well-being. Based on evidence from previous literature reviews 

and research studies, key themes that emerged were associated with the parental and professional 

nursing perspectives related to the implementation of telemedicine in the NICU.  
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Parental Perspectives  

Research has shown that, whether a NICU admission is anticipated or not, parents and 

families experience fear, uncertainty, anger, guilt, anxiety, stress, and depression (Dunham & 

Marin, 2020). Epstein et al. (2017) found that parents of infants admitted to the NICU describe 

the experience as stressful and overwhelming. According to data from a study by Malouf et al. 

(2021), 41.9% of parents experience anxiety, and 39.9% of parents experience post-traumatic 

stress for up to one month after an infant is hospitalized. Another study revealed that the 

undesirable emotions experienced by parents lasted long after hospitalization and negatively 

impacted infant development and parent-infant bonding (Nicol-Harper et al., 2007). While 

multiple factors contribute to parental stress in the NICU, according to Miles et al. (2007), stress 

is primarily attributed to the physical separation of parent and infant. As a result, there has been 

increasing recognition of a need to integrate alternative methods and innovations to foster 

contact between parents and infants in the NICU (Epstein et al., 2017).  

The use of telemedicine has been shown to allow for better long-term care management, 

improved access to care, and increased patient satisfaction (Alvandi, 2017). Telemedicine has 

been instrumental in facilitating communication and interaction between key stakeholders in the 

NICU environment (Azzuqa et al., 2021). Although telemedicine is increasing in popularity, 

primarily due to visitation restrictions imposed by COVID, the use of technology to facilitate 

parental visitation is relatively new, especially in the NICU. From November 1997 through April 

1999, a NICU in the United States implemented Baby Carelink, one of the first internet-based 

technology video conferencing systems. Using Baby Carelink technology, parents performed 

video visits and received discharge education and instructions through a text messaging feature. 

A total of 26 infants were enrolled in the study to evaluate the impact of the Baby Carelink 



VIRTUAL VISITATION IN THE NICU    18

system. Gray et al. (2000) found that the Baby Carelink system improved family satisfaction by 

supporting families’ emotional and educational needs. This study demonstrated that using 

technology in the NICU enhanced parents’ feelings of emotional infant closeness and improved 

collaboration between parents and healthcare providers (Kirolos et al., 2020).  

A study by Rhoads et al. (2015) evaluated parents’ beliefs about implementing webcams 

in the NICU. Overall, parents perceived this technology as positive and felt that viewing their 

infant on the webcam decreased parental stress and anxiety. This study also noted that webcams 

gave family members, grandparents, and siblings the opportunity to “visit” the infant during 

hospitalization. Studies by Kerr et al. (2017) and Kirolos et al. (2020) noted that webcams 

facilitated family involvement and helped parents introduce extended family to hospitalized 

infants. Epstein et al. (2017) stated that parents found unrestricted family access to be a highly 

beneficial characteristic of webcams. 

Professional Perspectives  

Professional perspectives are essential considerations when implementing new 

technology. Current data suggest that, while many nurses perceive webcams as positive and 

supportive intervention in the NICU, such use can cause parents increased anxiety and stress and 

impact nurses’ workflow. Kubicka et al. (2021) conducted a quantitative study revealing that 

most staff nurses believed webcams gave parents and families in the NICU relief. However, it 

also left some parents feeling anxious and scared when the nursing staff turned off the webcam 

abruptly due to an adverse event.  

A study by Kilcullen et al. (2020) noted that parents frequently misinterpreted the infant’s 

and the nurse’s actions on-screen. Joshi et al. (2016) conducted a study that looked at how virtual 

visitation impacted nursing workflow. Although nurses believed web cameras helped decrease 
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parental anxiety and establish better relationship with the staff, nurses reportedly were required 

to spend an additional 15 to 30 minutes manipulating the webcams. The study by Kubicka et al. 

(2021) revealed similar findings and suggested that the implementation of webcams resulted in 

resulted in increased stress to both nurses and parents.  

  The literature review suggests that parents and nurses generally believe that 

implementing webcams in the NICU is associated with lower parental stress levels.  However, 

the evidence also suggests that the technology increases both parental and nursing stress and 

negatively impacts nursing workflow in the NICU.  For virtual visitation in the NICU to be 

sustainable, involving frontline nursing staff in the implementation plan is critical to ensure 

success. As primary operators of the webcams, feedback from frontline nursing staff is vital. The 

striking differences between nurses’ and parents’ perceptions of webcams in the NICU present 

vivid challenges to implementing and accepting this technology. However, the overwhelmingly 

positive effects webcams have on parents in reducing stress suggest that webcams are proving to 

be a beneficial addition to the NICU environment and are a viable alternative to physical 

visitation.  

Project Objectives and Outcomes 

Kaiser Sunset NICU is committed to helping parents remain connected to infants during 

hospitalization. This project sought to explore how the implementation of remote streaming 

webcams would impact parental stress and nursing workflow. The project’s success was 

measured by short- and long-term objectives. The short-term goals of implementing webcams in 

the NICU focused on webcam installation, staff training, developing processes and a workflow 

for the new technology, participant recruitment, and survey completion and collection. 

Beginning in 2021, the short-term objectives of the project were as follows:  
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1. Collaborate with hospital information technology (IT) staff and the webcam manufacturer 

to install webcams in all bed spaces in Kaiser Sunset NICU by December 2021.  

2. Partner with the webcam manufacturer to develop training for the remote streaming 

system in early February 2022.  

3. Perform virtual nursing and clerical staff in-services and training sessions with the 

webcam manufacturer educator throughout March 2022.  

4. Recruit at least 30 parents eligible to participate in the project and willing to provide 

feedback about parental perceptions of implementing and using video webcams in the 

NICU from May through June 2022.  

5. Recruit at least 30 eligible nurses to participate in the project and willing to provide 

feedback about professional perceptions of implementing and using video webcams in 

the NICU from May through June 2022.  

6. Evaluate the impact of webcams on parental stress in the NICU.  

7. Assess the effectiveness of the webcams on the nurses’ workflow in the NICU.  

The long-term goals and outcomes of implementing video webcams in the NICU highlighted the 

benefits provided to both parents and infants. Long-term objectives focused on developing a 

foundation for the project to ensure and maintain sustainability. Long-term objectives included 

the following: 

1. Decrease overall parental stress and anxiety experienced by parents in the NICU by 

ameliorating physical separation and enhancing bonding.  

2. Increase parental access to the NICU by mitigating barriers to physical visitation and 

improving the parental care experience.  

3. Improve the nurse-parent relationship in the NICU.  
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4. Enhance parent involvement and family-centered care practices in the NICU.  

Methods and Implementation  

The primary purpose of this project was to evaluate how the implementation of remote 

streaming webcams would impact parental stress and the nursing workflow in the NICU. Prior to 

implementation, the project was submitted for review to the Institutional Review Boards (IRB) 

for the Southern California Kaiser Permanente Health System and California Baptist University. 

The project was determined to be a quality improvement initiative by both institutions.  

Prior to webcam implementation, the project leader collaborated with the Kaiser Sunset 

IT staff, a clinical educator, and a technology specialist from the webcam system manufacturer. 

The project was implemented in three phases: pre-implementation, implementation, and 

evaluation.  

The Pre-Implementation Phase (February through April 2022)  

Policy Development, Informed Consent, and Other Forms  

Because the remote streaming webcam system is used in other Kaiser facilities, a regional 

policy (see Appendix B) and informed consent forms (see Appendix C) already developed were 

utilized for this project. The project leader developed an interest form (see Appendix D) and an 

information sheet (see Appendix E) depicting how the remote streaming webcam system 

functioned. 

Webcam Configuration 

Prior to the implementation of webcams, IT specialists from Kaiser Sunset and the 

webcam manufacturer conferred to ensure that all webcams purchased could establish and 

maintain an internet connection while in use in the NICU.  
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A clinical educator from the webcam manufacturer presented general information about 

the webcam system during a staff meeting in February 2022. In May 2022, the NICU staff 

participated in a 30-minute training session during which a pre-recorded training video from the 

manufacturer was shown, and staff was given the opportunity to practice operating the webcams. 

The pre-recorded video link was distributed to all staff members and made available on the 

Kaiser Sunset NICU intranet site and YouTube. 

The Implementation Phase (May through June 2022) 

Participant Recruitment  

The project leader recruited parents of infants already admitted to the NICU and new 

admissions with an anticipated length of stay of at least five days. Parents could speak and read 

English and had access to a device capable of live video streaming. Parents were required to 

provide feedback about the webcams through a questionnaire. Eligible parent participants 

received an interest sheet, an informed consent form, and an information sheet about the webcam 

system. Upon agreement to participate, parents signed a written consent and were given a unique 

username and password (see Appendix F) to log in to the assigned webcam for infant viewing. 

Parents could access the web camera system anytime except between 07:30 to 10:00 a.m. and 

07:30 to 10:00 p.m. These “scheduled downtimes” were designated so nursing staff could 

perform shift handoff and first assessments without manipulating the webcam and to increase 

staff acceptance of the new technology. Infant participants were identified by yellow signage 

posted at the bedside (see Appendix G).  

Data Collection Tools  

Parent and nurse participants completed surveys adapted from, “Use of an internet 

camera system in the neonatal intensive care unit: Parental and nursing perspectives and its 
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effects on stress” (Kubicka et al., 2021 (see Appendix H). The tools replicated for this project 

were validated, quantitative, de novo questionnaires that captured the parental and nursing 

perceptions of the remote streaming webcam system and its impact on parental stress and the 

nursing workflow. The project leader received approval from the author of the study, Zuzanna 

Kubicka, to utilize both questionnaires via email (see Appendix I).  

Parents received a questionnaire (see Appendix J) 5 to 10 days after assignment and 

implementation of the infant to a webcam. On day 5, the project leader distributed a hard copy 

paper-and-pencil version of the questionnaire to parents at the bedside. The project leader 

reminded parents to complete the surveys either via a telephone call or in a face-to-face daily 

reminder during the 5-to-10-day designated time interval. Parents were instructed to submit the 

completed questionnaires in the project leader’s mailbox at the front desk.  

Nursing participants completed one questionnaire (see Appendix K) about perceptions 

regarding the remote streaming system. The project leader emailed the 10-question survey to all 

nursing staff 15 to 30 days after the commencement of the project. The participating nurses also 

completed a demographic questionnaire. The project leader allowed the nursing staff to complete 

a hard copy of the questionnaire and provided in-person reminders to the nursing staff members 

to complete the survey. Survey completion was anonymous, and informed consent was 

implicated by completing the evaluation tool.  

Finances and Resources 

Budget 

Expenditures 

Most expenses related to the project included start-up and ongoing costs. The initial start-

up costs included purchasing the remote streaming system (webcams and mounting poles) and 
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internet software licenses for each webcam. Ongoing costs consisted of a recurring annual 

service agreement and staff training. Over a 2-day period, a hospital information technology 

specialist and the webcam manufacturer worked in tandem to configure and install the webcams 

in the NICU. At the time, a hospital information technologist in Los Angeles County earned 

$34.00 per hour (ZipRecruiter, n.d.) thereby resulting in a cost of approximately $544. The 

annual service agreement included the salary of the webcam manufacturer to configure and 

install the webcams. 

Staff Training 

    The project leader and an educator from the webcam manufacturer conducted staff 

training. Included were 50 staff nurses, two ward clerks, two assistant managers, and one clinical 

nurse specialist. This education occurred during quarterly staff meetings and resulted in no need 

to pay for the hours staff spent completing training. For newly hired staff, this training was 

incorporated during the general orientation process. Registry and traveler staff could view the 

pre-recorded video by scanning a QR code on the webcam.  

Minimal expenses were incurred to produce the participant information sheets, consent 

forms, and questionnaires. Incentives such as gasoline and fast-food gift cards were purchased 

for parents and nursing participants who completed the surveys. The expense worksheet 

(Appendix L) estimates the total cost of implementing this project.  

Return on Investment  

The financial impact of using a remote streaming system in the NICU can improve 

patient satisfaction by decreasing parental stress. The Hospital Consumer Assessment of 

Healthcare Providers and Systems (HCAHPS) provides a nationally standardized survey that 

measures patient care experience and satisfaction from the patient’s perspective (Centers for 
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Medicare and Medicaid Services, n.d.). HCAHPS scores are essential because of financial 

incentives and reimbursements. The patient’s perception of the quality-of-care experience also 

translates into improved clinical outcomes and increased loyalty. Alternatively, a poor 

experience can lead to a patient avoiding a specific healthcare facility, which, if sustained over 

time, can result in a significant loss. Although patient satisfaction was not an outcome measured 

for this project, the remote streaming system could enhance the patient care experience by 

providing the parents with unlimited access to their infants in the NICU. 

Results  

Parent Participants  

Demographic Characteristics  

A total of 31 parents, including 16 mothers and 15 fathers, were willing participants in 

the project. Parental demographic information was determined using descriptive statistical 

techniques, noting that most parent participants were married (71%) and between the ages of 24 

to 35 (67.7%). Of the infants, 51.6% were born at more than 35 weeks gestational age at the time 

of the survey, and 41.9% of the infants were over 4 weeks old. Although 35.5% of parent 

participants lived 10 miles or less from the hospital, 25.8% of parent participants were noted to 

live more than 30 miles from the hospital. In addition, 74.2% of parent participants were 

Latino/Hispanic. It was noted that 48.4% of the parents had some form of a college education. 

See Appendix M for detailed information about parent participants’ demographic characteristics.  

Perceptions on Webcam Use and Effects  

 Parent participants provided responses about perceptions of webcam usage and 

effectiveness in the NICU. Chi-square goodness-of-fit tests were conducted to determine whether 
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the responses to each question were equally distributed, indicating varying opinions (no 

consensus) among parents.  

The chi-square goodness-of-fit tests indicated that a significant difference existed in the 

responses to several questions. All parents agreed that viewing infants on the webcam made 

them feel better and more hopeful. Most parents reported that viewing the webcams provided 

reassurance about nursing care and reported willingness to share access to the remote streaming 

system with family and friends.  Additionally, almost all participating mothers agreed that the 

webcam enhanced breastmilk production.  Regarding the functionality of the remote streaming 

system, most parents reported rarely or never experiencing technical difficulties, calling the 

NICU with a concern, question, or request to “fix” something, and denied becoming upset or 

angry with nursing care while accessing the remote streaming system.  Slightly over half of the 

parent participants disagreed that viewing infants on the webcam created feelings of 

helplessness, and that the use of the webcams increased anxiety. All parent participants reported 

that webcams did not increase stress. Appendix M contains a complete and detailed summary of 

parental survey responses. 

Nurse Participants  

Demographic Characteristics  

A total of 33 nurses participated in the project. Demographic information regarding nurse 

participants was assessed using descriptive statistical techniques.  72.7% of nurses had more than 

11 years of nursing experience, and 54.6% had worked at Kaiser Sunset NICU for more than 11 

years. It was also seen that 72.7% had bachelor’s degrees, and 60.6% were over 40 years of age.  
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Perceptions on Webcam Use and Effects  

 Nursing participants responded to perceptions of webcam use and its effects in the NICU. 

Chi-square goodness-of-fit tests were conducted to determine whether the responses to each 

question were equally distributed, indicating varying opinions (no consensus) among nurses. 

Based on the responses, over half of the nursing participants (57.5%) reported that the remote 

streaming system increased stress for nurses, and 63.6% also noted that it increased the workload 

for nurses working in the NICU. Most nursing participants (66.7%) agreed that parental 

telephone calls into the NICU increased. However, nursing participants disagreed (75.7%) that 

parental visits increased when webcams were used. 

    Over half of the nursing participants reported experiencing technical and mechanical 

problems while operating the remote streaming system (60.7 and 60.6%, respectively), and most 

(72.7%) said parents often called with a concern, question, or request to fix something seen on 

the webcam. Additionally, over half of the nursing participants reported rarely experiencing a 

parent becoming upset or angry about nursing care while viewing the remote streaming system. 

Based on the nursing participants’ responses, there was no statistically significant evidence 

indicating that webcams in the NICU improved the quality of care (p = 0.182) or increased 

parental stress (p = 0.089). All nursing participant responses are featured in Appendix N.  

Outcome Analysis  

 The project’s primary objectives were to assess how the implementation of remote 

streaming webcams in the NICU impacted parental stress and nursing workflow. Overall, the 

project leader found that parent participants reported fewer negative emotions, such as 

helplessness, anxiety, and stress, while nursing staff reported several undesirable effects of 

remote streaming, such as increased stress and workload. Regardless of the results, the project 
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was successful since it provided the implementation and opportunities for evaluating new 

technology in the NICU.  

Because the nursing staff and parents were highly engaged and willing to participate, it 

was easy to recruit participants for the project. However, motivating participants to evaluate the 

project by completing the questionnaires was challenging. As a result, the project leader had to 

give participants several verbal, written, and face-to-face reminders to ensure that the surveys 

were completed during the designated time intervals. Although some nursing and parent 

participants reported experiencing technical difficulties while using the remote streaming system, 

all webcams remained functional during the project and only required minor troubleshooting, 

such as turning the webcam off, then back on to restore functionality. During the project, none of 

the webcams became broken or lost or stopped working.  

    Despite successes, the project’s implementation was delayed due to several unexpected 

challenges.  Because the project was implemented during the height of the COVID-19 pandemic,  

when there was an increased census and large influx of patients, the IT staff was often deployed 

on special assignments to support other departments and areas of the hospital. Thus, the 

webcams were not configured and installed in the NICU until March 2022, although the initial 

goal had been December 2021. Nursing work stoppages, staff turnover (from both Kaiser Sunset 

and the webcam manufacturer), increased census, and staffing challenges throughout the medical 

center and in the NICU delayed staff training. Although these circumstances could not be 

mitigated, the project leader provided updates to the key stakeholders and established revised 

timelines for implementation.  

Results indicated that the parents’ perceptions of webcam use in the NICU increased 

hopefulness and decreased stress, anxiety, and helplessness (p < 0.001). In contrast, nursing 
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perceptions of webcam use indicated increased stress (p = 0.043) and workload (p = 0.13) for 

NICU nurses. Although most of the nursing participants stated that parental phone calls 

increased while webcams were in use (p = 0.003), most parent participants reported never or 

rarely calling the NICU with a concern, question, or request to “fix” something seen on the 

webcam (p < 0.001). Another gap identified through data analysis was that most parent 

participants rarely or never experienced technical problems with the webcams (p = 0.006). In 

contrast, most of the nursing participants often or sometimes experienced technical issues with 

the webcams (p = 0.001). 

    Other notable results revealed that, although the nurses’ perceptions of webcam use 

improving quality of care in the NICU was not statistically significant (p = 0.182), participants 

in the “mother” role reported that it helped them pump breastmilk (p < 0.001). Additionally, 

most parents reported being happy to share webcam access with family members and friends 

(p < 0.001) and that being able to see their infants on the webcams provided reassurance about 

nursing care.  

    Although there were circumstances resulting in delayed implementation and 

inconsistencies in the results, the overall project was deemed successful because a new 

technology was implemented in the Kaiser Sunset NICU. A plan exists to disseminate 

information about this project at the Academy of Neonatal Nursing Advanced Practice Neonatal 

Conference in March 2023. An abstract was submitted (pending acceptance) to present at the 

American Organization for Nurse Leaders national conference in May 2023.  Lastly, outcomes 

from this project will be disseminated to other Kaiser NICUs during regional leadership 

meetings in 2023.  
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Implications for Practice 

This project demonstrated that parents’ perceptions of remote streaming technology in 

the NICU were overwhelmingly positive. Based on feedback data, parents reported decreased 

stress, anxiety, and feelings of helplessness while using webcams to view infants remotely. 

Given the mother participants’ data regarding pumping breast milk, the project can contribute to 

further research about the association between webcam usage and breastmilk production in 

mothers of hospitalized infants. Because parents reported a willingness to share webcam access 

with family members and friends, further opportunities exist to provide research about how 

webcam usage impacts family-centered care.  

Overall, the nursing perceptions of remote streaming in the NICU were found to be 

negative. Although this perception highlights challenges with the implementation of new 

technology in nursing, an opportunity exists to improve staff training and education, so the 

integration of remote streaming in nursing practice in the NICU becomes a common family-

centered care practice. Because parents reported feeling reassured about the nursing care their 

infants receive when watching the webcam, there is an opportunity to further explore whether 

remote streaming technology improves communication and trust between parents and healthcare 

professionals in the NICU.  

Recommendations  

This project is sustainable because it was evidence-based and demonstrated positive 

effects on the parents of hospitalized infants. Kaiser Permanente is a healthcare system 

committed to providing the best possible member experience (Rivera, 2016). Remote streaming 

is aligned with Kaiser’s vision because it is an innovative technology that improves the care 
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experience in the NICU environment. Because of this, webcam usage in the NICU will continue 

to be supported by local and regional leaders in the Kaiser system.  

 Continuous engagement from parents and nursing staff is critical to maintaining and 

sustaining remote streaming in the NICU. Parents and families should be encouraged to utilize 

webcams, and nursing staff should be motivated to provide objective feedback about webcam 

usage and how it impacts workflow. The NICU nursing leadership team’s commitment to 

identifying and mitigating barriers to remote streaming is essential to enable the staff to perceive 

the technology as positive and beneficial. Future plans involve implementing a continuous 

evaluation process to assess outcomes and ensure the evolution of the remote streaming system 

in the NICU. Kilcullen et al. (2020) stated that collaboration with frontline nursing staff with 

daily, ongoing experiences using webcams in clinical practice is vital to finding practical 

solutions for implementing a remote streaming webcam system as a standard of care. 

Educational videos and information about the remote streaming system that is easily accessible 

and available for reference are also critical to improving utilization among parents and nurses. 

Lastly, support from hospital IT staff and webcam manufacturers also necessary to maintain 

sustainability.  

Conclusion  

Technology is increasingly present in hospitals to improve patient safety and quality of 

care. Parents in the NICU experience high levels of stress due to a variety of reasons. However, 

parent-infant separation is a significant contributes significantly to stress (Le Bris et al., 2020). 

The implementation of remote streaming systems in the NICU has been shown to provide 

parents with opportunities to “virtually visit” infants when unable to be physically present.  
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This project’s intent was to evaluate how webcam usage in the NICU impacted parental 

stress and nursing workflow. Results indicated that webcams decreased parental stress and that 

parents were more accepting and positive about webcam usage, while nurses reported 

experiencing increased stress and workload. While parents and nurses expressed differing 

opinions about the use of the technology, both groups agreed that webcam usage decreased 

parental stress. Therefore, it is essential to provide psychosocial support to the parents of 

hospitalized infants. Remote streaming webcam systems may provide the highest level of 

patient- and family-centered care experience during a very stressful and emotionally challenging 

time in the Neonatal Intensive Care Unit.  
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 APPENDIX A  

SWOT ANALYSIS 

Strengths (+) 

• Remote streaming webcams were 

purchased as a regional initiative 

• Webcams provide an alternative 

method to physical visitation 

• Significant demand for remote 

streaming services  

 

Weaknesses (-) 

• Insufficient webcams were available 

for each hospitalized infant 

• Reassignment of information 

technology (IT) staff occurred to 

support operational needs  

Opportunities (+) 

• Implementation of a new technology  

• Provide an alternative method of 

visitation for parents  

• Engage and empower parents  

• Enhance family-centered care and 

overall care experience  

• Reduce parental stress 

Threats (-) 

• Limited evidence and guidelines 

existed regarding best practices for the 

implementation of webcams  

• Staff resistance to implementing new 

technology 

• Inconsistent and unreliable wireless 

connection in the NICU 

• Limited availability of IT caused 

delays in webcam configuration and 

setup 
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APPENDIX B 

REMOTE STREAMING CAMERA SYSTEM POLICY 
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APPENDIX C 

CONSENT FOR USE OF REMOTE STREAMING CAMERA SYSTEM 

I, the undersigned parent/legal guardian, hereby give my permission and authorize Kaiser 
Permanente Hospital to activate and deploy the Remote Streaming Camera System (hereafter 
termed the “System”), which will be located either on or near my infant’s hospital bed, so that I 
can view my infant during his/her hospital stay. 

I understand the following about the use of the System: 

• The purpose of the System is to view my infant and promote family bonding. LOS 

ANGELES MEDICAL CNTR L Medical Center and the health care team have the 
right to turn on/off the System at time that LOS ANGELES MEDICAL CNTR L 
Medical Center or the health care team so determines. I understand that LOS ANGELES 

MEDICAL CNTR L Medical Center and the health care team shall not turn on the 
System or view streaming images while nursing services or medical procedures are being 
provided. 

• I am responsible for the username and password provided to me to access the System. No 
other users will have access to my infant’s video unless I give them access to the 
username and password. 

• Internet access is needed to view my infant with the System. Kaiser Permanente is not 
responsible for providing me with internet access or service. 

• The System incorporates the bank level secure encryption of the video streaming to 
protect the streaming images provided. 

• Recordings and/or copies of any streaming image(s) accessed on the System are 
expressly forbidden.  

• The System is a streaming device that does not save or store any images, video or 
information of my infant or myself. The System also does not record, store or broadcast 
audio.  

• The System is only available in the Newborn Intensive Care Unit (NICU) at Kaiser 
Permanente’s, - LOS ANGELES MEDICAL CNTR L Medical Center.  

• Information will be gathered related to the use of the remote viewing camera. Information 
collected will include how often each log-in is accessed and for how long. The 
information will be available to Kaiser Permanente’s, LOS ANGELES MEDICAL 

CNTR L Medical Center and to owner/representative of the System. Such information 
will be collected to help enhance the System but shall not be used for marketing 
purposes.  

• I may not be able to view my infant during times when technical problems occur with the 
System or its software.  

• Technical support requests should not be submitted to Kaiser Permanente because the 
System manufacturer is responsible for all technical support. I must then submit any 
technical support report requests to the email contact information and/or phone number(s) 
provided to me by Kaiser Permanente.  
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• I understand that Kaiser Permanente’s, LOS ANGELES MEDICAL CNTR L Medical 
Center and the health care team make no warranty or promise concerning the availability 
of the System at any particular time or for any particular duration. 

• I also understand that provision of and access to the System are not part of the covered 
benefits offered by my Kaiser Permanente health plan. Kaiser Permanente’s LOS 

ANGELES MEDICAL CNTR L Medical Center reserves the right to discontinue use of 
the Remote Streaming Camera at any time and for any reason. 

• Kaiser Kaiser Permanente’s LOS ANGELES MEDICAL CNTR L Medical Center and 
the health care team are not responsible for the security of the internet access device or 
internet service that I use to access the System, as I have chosen to access System in my 
sole discretion. Accordingly, I hereby absolve and release Kaiser Permanente’s LOS 

ANGELES MEDICAL CNTR L Medical Center and the health care team from any 
legal responsibility, liability, cost, expense, attorneys’ fees, or damages which I may 
incur as a result of any breach, or inappropriate or illegal access to, or use or disclosure of 
such internet access device or internet service. 

Expiration Date: This consent shall only be effective while in Kaiser Permanente’s NICU. The 
consent shall expire when my infant is discharged from Kaiser Permanente’s, LOS ANGELES 

MEDICAL CNTR L Medical Center. 
Withdrawal of Consent: I understand that I may revoke this consent at any time by notifying 
the health care team. 
Release of Liability: I agree that Kaiser Permanente, LOS ANGELES MEDICAL CNTR L 
Medical Center and its staff are hereby released from any and all legal responsibility, liability, 
cost, expense, attorneys’ fees and/or damages for my use of the System, and for access and 
release of my information to the extent indicated and authorized herein. 
Re-Disclosure: I understand that once the above-described information is disclosed by me to a 
third party, it may no longer be protected by privacy laws. 

Parent Signature:       Date:  
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APPENDIX D  

PARENT INTEREST FORM  

Hello NICU Parents,  

One of the most challenging times that families experience is when they must leave their 

newborn in the hospital. Bonding between parents and their new baby is as important in the 

NICU as it is at home.  

Remote streaming camera systems help families bond with their hospitalized infants. The 

remote streaming system consists of a small webcam that is placed at the infant’s bedspace. It 

allows parents to view their infant in real-time through a secure online portal.  

The webcam is free of charge and if you have access to the internet, then you can use the 

remote streaming system. The “real-time” video image is transmitted by a webcam (without 

sound). Infants can be viewed form any internet-enabled device, such as computer, laptop, tablet, 

or smartphone. Each family is provided with an individual username and password.  

If you are interested in viewing your infant via the remote streaming system, please 

answer the questions below and check yes. After you submit this paper to the front desk clerk, 

you will need to sign a separate hospital consent, which allows you to access the remote 

streaming system. Thank you so much for your participation. If you have any questions, please 

email, Ashley.N.Brantley@kp.org.  

Baby’s Name:  

Parent(s) Name:  

Parent(s) Phone Number:  

Parent(s) Email Address:  

  



VIRTUAL VISITATION IN THE NICU    48

 

 Yes, I am interested in participating in the remote streaming camera system program    

No, I am not interested in participating in the remote streaming camera system   

program  

 

Please return to the completed form to the NICU front desk. Thank you ☺ ! 
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APPENDIX E 

PARENT INFORMATION FORMS 
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APPENDIX F  

PARENT LOG-IN CREDENTIALS  
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APPENDIX G  

INFANT PARTICIPANT SIGNAGE 
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APPENDIX H  

DATA COLLECTION TOOLS FROM ORIGINAL STUDY  
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APPENDIX I  

PERMISSION TO USE DATA COLLECTION TOOLS  
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APPENDIX J 

PARENT QUESTIONNAIRE  

1. Parental Role:  

a. Mother  

b. Father 

c. Other  

2. Marital Status:  

a. Married/living together  

b. Single  

c. Other  

3. Parent Age:  

a. Under 18  

b. 18-24 years  

c. 25-44 years  

d. 35-44 years  

e. 45-54 years  

4. Infant Gestational Age at Birth: 

a. 26 weeks or before  

b. 26.1-29 weeks  

c. 29.1-31 weeks  

d. 31.1-33 weeks  

e. 33.1-35 weeks  

f. More than 35 weeks  
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5. Infant’s Postnatal Age at the Time of Survey Completion: 

a. Less than one week  

b. 1-2 weeks  

c. 2-3 weeks  

d. 3-4 weeks  

e. Over 4 weeks  

6. How far do you live from the hospital?  

a. 10 miles or less  

b. 11-20 miles  

c. 21-30 miles  

d. More than 30 miles  

7. Highest Level of Education Completed: 

a. Some high school  

b. High school graduate  

c. Some college  

d. Bachelor’s degree  

e. Graduate or professional degree  

8. Race: 

a. African American  

b. American Indian or Native American 

c. Asian  

d. Latino/Hispanic  

e. White  
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f. Other  

Webcam Use and Effects  

1. Watching my baby on webcam usually makes me feel better, more hopeful: 

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree  

d. Completely disagree  

e. No answer/do not know  

2. Watching my baby on webcam usually makes me feel helpless:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/do not know  

3. Watching my baby on webcam usually makes me feel anxious:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/do not know  

4. Watching my baby on webcam helped me with pumping breastmilk:  

a. Completely agree  

b. Somewhat agree  
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c. Somewhat disagree 

d. Completely disagree  

e. Not applicable  

5. I am happy to share access to the webcam with my family members and friends:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/do not know  

6. Watching my baby on webcam helped me to feel reassured about the nursing care my 

baby was receiving:  

a. Often  

b. Sometimes  

c. Rarely  

d. Never  

e. No answer/do not know  

7. Overall, viewing my baby over the webcam system increased my stress while s/he was in 

the NICU:  

a. Often  

b. Sometimes  

c. Rarely  

d. Never  

e. No answer/do not know  
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8. Did you ever become upset or angry with the nursing care your baby was receiving while 

watching the webcam?  

a. Often  

b. Sometimes  

c. Rarely  

d. Never  

e. No answer/do not know  

9. When watching the webcam, did you ever call the NICU with a concern, question, or 

request to “fix” something you saw on the webcam?  

a. Often  

b. Sometimes  

c. Rarely  

d. Never  

e. No answer/do not know  

10. Did you experience any technical difficulties using the webcam system?  

a. Often  

b. Sometimes  

c. Rarely  

d. Never  

e. No answer/do not know  
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APPENDIX K  

NURSING QUESTIONNAIRE  

1. How many years have you been a nurse?  

a. Less than 3 years 

b. 3-5 years  

c. 6-10 years  

d. 11-20 years  

e. More than 20 years  

2. How many years have you worked at the project setting NICU?  

a. Less than 3 years 

b. 3-5 years  

c. 6-10 years  

d. 11-20 years  

e. More than 20 years  

3. What is your highest level of education?  

a. Diploma 

b. Associates degree  

c. Bachelor’s degree 

d. Master’s degree  

e. Doctoral degree  

4. What is your age?  

a. Less than 20 years  

b. 20-29 years  
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c. 30-39 years  

d. 40-49 years  

e. Over 50 years  

Webcam Effects and Use  

1. The use of webcams in the NICU improved quality of care infants receive:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/Do not know  

2. The use of webcams increased parental stress while their child was in the NICU:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/Do not know  

3. The use of webcams increased stress for nurses working in the NICU:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/Do not know  

4. The use of webcams increased the workload of nurses working in the NICU?  
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a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/Do not know  

5. Parental telephone calls into the NICU increased when webcams were in use:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/Do not know  

6. Parental visits in the NICU increased when webcams were in use:  

a. Completely agree  

b. Somewhat agree  

c. Somewhat disagree 

d. Completely disagree  

e. No answer/Do not know 

7. Over the past month, has a parent become upset or angry with the nursing care you were 

providing to their baby while watching the webcam?  

a. Often  

b. Sometimes  

c. Rarely 

d. Never  
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e. No answer/Do not know  

8. Over the past month, has a parent called you in the NICU with a concern, question or 

request to “fix” something they saw on webcam?  

a. Often  

b. Sometimes  

c. Rarely  

d. Never 

e. No answer/Do not know 

9. Over the past month, have you experienced technical problems with the webcams (such 

as delays, frozen images, or complaints from parents about being unable to connect using 

the app)?  

a. Often  

b. Sometimes  

c. Rarely 

d. Never 

e. No answer/Do not know  

10. Over the past month, have you experienced any mechanical problems with the webcams 

(such as falling off, needing to fix position because parents could not see, difficulty 

moving it)?  

a. Often  

b. Sometimes  

c. Rarely 

d. Never  
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e. No answer/Do not know  
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APPENDIX L 

EXPENSE WORKSHEET  

Description/Category Cost Breakdown  Total Cost Explanation 

Webcamera Kit Quantity: 15  

Price: $1825.00 

$27,375.00 Startup costs for 

individual webcams 

and mounting poles  

Web-based Software  Quantity: 15 

Price: $385 

$5,775.00 Webcam software  

Service Agreement  Quantity: Annual 

Price: $6, 630.00 

$6, 630 Service agreement 

with webcam 

manufacturer 

Training  (50) RNs  

(2) Ward Clerks  

(2) Managers  

(1) CNS  

50x75= $3, 750 

2x$30= $60 

2x80= $160 

1x70= $70 

Staff attended a one-

hour training 

session. No 

additional staff were 

needed for coverage 

Information 

Technology (IT) Staff  

(1) IT personnel 

installed webcams  

8x$34= $544 IT installed and 

mounted webcams 

during an eight-hour 

workday 

Incentives  (31) gasoline cards  

(30) fast food gift 

cards  

31x$20= $620 

30x$20= $600 

Incentives for parent 

and nursing 

participants  



VIRTUAL VISITATION IN THE NICU    69

APPENDIX M 

RESULTS: PARENT PARTICIPANTS  

Table 1 

Parent Demographics Characteristics (n=31) 

 
N % 

Parental role 

Mother 16 51.6 

Father 15 48.4 

Marital status 

Married/living together 22 71.0 

Single 9 29.0 

Age 

18-24 4 12.9 

25-34 21 67.7 

35-44 6 19.4 

Infant gestational age at birth 

26 weeks or before 4 12.9 

26.1-29 weeks 6 19.4 

29.1-31 weeks 1 3.2 

33.1-35 weeks 4 12.9 

More than 35 weeks 16 51.6 

Infant’s current age 

Less than 1 week 5 16.1 
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N % 

1-2 weeks 6 19.4 

2-3 weeks 2 6.5 

3-4 weeks 5 16.1 

Over 4 weeks 13 41.9 

Distance from hospital 

10 miles or less 11 35.5 

11-20 miles 8 25.8 

21-30 miles 4 12.9 

More than 30 miles 8 25.8 

Highest education 

Some high school 2 6.5 

High school graduate 6 19.4 

Some college 15 48.4 

Associate degree 1 3.2 

Bachelor’s degree 7 22.6 

Race/ethnicity 

African American (Non-Hispanic) 2 6.5 

American Indian or Alaska Native 1 3.2 

Latino/Hispanic 23 74.2 

White 3 9.7 

Other 2 6.5 
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Table 2 

Parent Perceptions of Webcam Use 

 
f % p 

Watching my baby on webcam usually makes me feel better, more hopeful 

Completely agree 23 74.2 <0.001*** 

Somewhat agree 8 25.8 
 

Somewhat disagree 0 0.0  

Completely disagree 0 0.0  

No answer/Do not know 0 0.0  

Watching my baby on webcam usually makes me feel helpless 

Completely agree 4 12.9 <0.001*** 

Somewhat agree 9 29.0 
 

Somewhat disagree 3 9.7 
 

Completely disagree 15 48.4 
 

No answer/Do not know 0 0.0  

Watching my baby on webcam usually makes me feel anxious 

Completely agree 0 0.0 0.001** 

Somewhat agree 10 32.3  

Somewhat disagree 4 12.9 
 

Completely disagree 15 48.4 
 

No answer/Do not know 2 6.5 
 

Watching my baby on the camera helped me with pumping breastmilka 

Completely agree 9 56.3 <0.001*** 
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f % p 

Somewhat agree 5 31.3 
 

Somewhat disagree 0 0.0  

Completely disagree 1 6.3 
 

No answer/Do not know 1 6.3 
 

I am happy to share access to the webcam with my family members and friends 

Completely agree 19 61.3 <0.001*** 

Somewhat agree 5 16.1 
 

Somewhat disagree 2 6.5 
 

Completely disagree 3 9.7 
 

No answer/Do not know 2 6.5 
 

Watching my baby on webcam helped me to feel reassured about the nursing care 

my baby was receiving 

Often 21 67.7 <0.001*** 

Sometimes 8 25.8 
 

Rarely 0 0.0  

Never 2 6.5  

No answer/Do not know 0 0.0 
 

Overall, viewing my baby over the webcam system increased my stress while s/he 

was in the NICU 

Often 0 0.0 <0.001*** 

Sometimes 1 3.2 
 

Rarely 7 22.6 
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f % p 

Never 22 71.0 
 

No answer/Do not know 1 3.2 
 

 

Note. *p < 0.05, p < 0.01, ***p < 0.001, amother role only, n=16. 
 
Table 3 

Parent-Reported Webcam Effects 

 
f % p 

Did you ever become upset or angry with the nursing care your baby was receiving 

while watching the webcam? 

Often 0 0.0 <0.001*** 

Sometimes 3 9.7  

Rarely 8 25.8 
 

Never 18 58.1 
 

No answer/Do not know 2 6.5 
 

When watching the webcam, did you ever call the NICU with a concern, question, or 

request to “fix” something you saw on the webcam? 

Often 2 6.5 <0.001*** 

Sometimes 3 9.7 
 

Rarely 11 35.5 
 

Never 14 45.2 
 

No answer/Do not know 1 3.2 
 



VIRTUAL VISITATION IN THE NICU    74

 
f % p 

Did you experience any technical difficulties using the webcam system? 

Often 3 9.7 0.006** 

Sometimes 8 25.8 
 

Rarely 8 25.8 
 

Never 12 38.7 
 

No answer/Do not know 0 0.0  

 

Note. *p < 0.05, p < 0.01, ***p < 0.001. 
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APPENDIX N  

RESULTS: NURSING PARTICIPANTS 

Table 1 

Nursing Demographics Characteristics (n=33) 

 
N % 

How many years have you been a nurse? 

3 to 5 years 4 12.1 

6 to 10 years 5 15.2 

11 to 20 years 11 33.3 

More than 20 years 13 39.4 

How many years have you worked at the project setting NICU? 

Less than 3 years 4 12.1 

3 to 5 years 6 18.2 

6 to 10 years 5 15.2 

11 to 20 years 13 39.4 

More than 20 years 5 15.2 

Highest level of education? 

Associates degree 5 15.2 

Bachelor’s degree 24 72.7 

Master’s degree 3 9.1 

Doctoral degree 1 3.0 

Age 

20-29 years 5 15.2 



VIRTUAL VISITATION IN THE NICU    76

 
N % 

30-39 years 8 24.2 

40-49 years 11 33.3 

Over 50 years 9 27.3 

 
Table 2 

Nursing Perceptions of Webcam Use 

  f % p 

The use of webcams in the NICU improved quality of care infants receive  

Completely agree 8 24.2 0.182 

Somewhat agree 8 24.2   

Somewhat disagree 9 27.3   

Completely disagree 7 21.2   

No answer/don’t know 1 3.0   

The use of webcams increased parental stress while their child was in the NICU  

Completely agree 8 24.2 0.089 

Somewhat agree 6 18.2   

Somewhat disagree 11 33.3   

Completely disagree 7 21.2   

No answer/don’t know 1 3.0   

The use of webcams increased stress for nurses working in the NICU  

Completely agree 8 24.2 0.043* 

Somewhat agree 11 33.3   
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  f % p 

Somewhat disagree 9 27.3   

Completely disagree 4 12.1   

No answer/don’t know 1 3.0   

The use of webcams increased the workload of nursing working in the NICU  

Completely agree 11 33.3 0.013* 

Somewhat agree 10 30.3   

Somewhat disagree 8 24.2   

Completely disagree 4 12.1   

No answer/don’t know 0 0.0  

Parental telephone calls into the NICU increased when webcams were in use  

Completely agree 13 39.4 0.012* 

Somewhat agree 9 27.3   

Somewhat disagree 6 18.2   

Completely disagree 4 12.1   

No answer/don’t know 1 3.0   

Parental visits to NICU increased when webcams were in use  

Completely agree 2 6.1 <0.001*** 

Somewhat agree 1 3.0   

Somewhat disagree 18 54.5   

Completely disagree 7 21.2   

No answer/don’t know 5 15.2   

 

Note. *p < 0.05, p < 0.01, ***p < 0.001. 
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Table 3 

Nursing-Reported Webcam Effects 

  f % p 

Over the past month, has a parent become upset or angry with nursing care you were 

providing to their baby while watching the webcam?  

Often 1 3.0 <0.001*** 

Sometimes 10 30.3   

Rarely 5 15.2   

Never 15 45.5   

No answer/don’t know 2 6.1   

Over the past month, has a parent called you in the NICU with a concern, question or 

request to “fix” something they saw on webcam?  

Often 11 33.3 0.003** 

Sometimes 13 39.4   

Rarely 3 9.1   

Never 5 15.2   

No answer/don’t know 1 3.0   
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  f % p 

Over the past month, have you experienced technical problems with the webcams (such 

as delays, frozen images, or complaints from parents about being unable to connect using 

the app?)  

Often 5 15.2 <0.001*** 

Sometimes 15 45.5   

Rarely 4 12.1   

Never 9 27.3   

No answer/don’t know 0 0.0  

In the past month, have you experienced any mechanical problems with the webcams 

(such as camera falling off, needing to fix position because parents could not see, 

difficulty moving it?)  

Often 9 27.3 0.043* 

Sometimes 11 33.3   

Rarely 4 12.1   

Never 8 24.2   

No answer/don’t know 1 3.0   

 

Note. *p < 0.05, p < 0.01, **p < 0.001. 
 


