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Objectives: With the evolving COVID-19 pandemic and the emphasis on social distancing to decrease the spread of SARS-CoV-2 among healthcare workers (HCWs), our pediatric intensive care unit (PICU) piloted the integration of Zoom meetings into clinical rounds. We aimed to explore the feasibility of these hybrid virtual and physical clinical rounds for PICU patients.

Design: Mixed quantitative and qualitative deductive thematic content analysis of narrative responses.

Setting: PICU, single tertiary-care academic center.

Participants: Multidisciplinary PICU HCWs.

Interventions: Integration of Zoom meeting into clinical daily PICU rounds.

Measurements: For the quantitative part, we gathered the details of daily PICU hybrid rounds in terms of times, number of HCWs, and type of files shared through Zoom. For the qualitative part, open-ended questions were used.

Main Results: The physical round took statistically significantly less time (34.68 ± 14.842 min) as compared with the Zoom round (72.45 ± 22.59 min), p < 0.001. The most shared component in the virtual round was chest X-rays (93.5%). Thirty-one HCWs participated in focus group discussions and were included in the analysis. Some of the HCWs' perceived advantages of the hybrid rounds were enabling multidisciplinary discussions, fewer round interruptions, and practicality of virtual discussions. The perceived challenges were the difficulty of the bedside nurse attending the virtual round, decreased teaching opportunities for the trainees, and decreased interactions among the team members, especially if video streaming was not utilized.

Conclusions: Multidisciplinary hybrid virtual and physical clinical rounds in the PICU were perceived as feasible by HCWs. The virtual rounds decreased the physical contact between the HCWs, which could decrease the possibility of SARS-CoV-2 spread among the treating team. Still, several components of the hybrid round should be optimized to facilitate the virtual team-members' interactions and enhance the teaching experience.

Keywords: PICU hybrid rounds, PICU videoconferencing through Zoom, PICU Zoom teleconferencing, PICU multidisciplinary virtual round, Zoom clinical rounds


INTRODUCTION

SARS-CoV-2 infections continue to surge with more than 140 million confirmed cases of COVID-19, including more than 2 million deaths, as reported to the World Health Organization (1). With the second and third waves surging in multiple countries and several SARS-CoV-2 variants posing more challenges, the healthcare system needs more innovations to mitigate the surge in cases and protect the healthcare workers (HCWs) on the front lines (2, 3). Some healthcare systems emphasize the importance of infection prevention for the HCWs even outside the clinical areas due to their vital value (4).

Social distancing is one of the pillars of infection control measures, which may seem difficult to apply in daily hospital rounds, during which the whole healthcare team meets at the bedside, discussing the new clinical developments and best management approach for each patient. Previous research shows that most activities on attending rounds do not actually need to take place at the bedside (5). Another similarly important aspect of these bedside rounds is the clinical teaching and multidisciplinary interactions that are vital to the ongoing process of perfecting the healthcare professionals of the future with better utilization of healthcare resources, which also does not necessarily require close gathering at the bedside (6).

After successfully implementing the virtual handover process of our pediatric intensive care unit (PICU) patients during the COVID-19 crisis (7), we planned to explore the feasibility of a hybrid morning daily clinical round in the PICU that was implemented in September 2020 (Appendix 1). This pilot study explores whether this hybrid round style decreased the timing of the physical proximity between the HCWs. Another aim was to facilitate multidisciplinary team discussions, especially when several team members were not attending the hospital daily during the pandemic crisis.



METHOD


Study Design

This study is a mixed quantitative and qualitative deductive thematic content analysis of the narrative responses from various HCWs in the PICU. The main aim of the qualitative component is to seek future potentials for this novel, hybrid-style PICU round application. We choose the focus group (F.G.) method to clarify issues that may be difficult to raise in one-to-one interviews, such as dissatisfaction with services provided (8).



Setting

The HCWs of the PICU at King Saud University Medical City (KSUMC) include six consultants, eight registrars, four to six training residents, two PICU fellows, 45 nurses, one pharmacist, one clinical dietician, one social worker, and rotating respiratory therapists. The PICU team serves 15 ventilated beds.

The hybrid rounds were newly implemented on May 15, 2020. Their structure consisted of starting the daily clinical round with a Zoom® meeting involving all the members of the PICU, including the physicians, bedside nurses, pharmacist, dietician, respiratory therapist, and social worker. The Zoom® meeting was mainly devoted to discussing all the patients, including all the clinical data from all involved disciplines; the suggested management plan; and the educational aspect needed for specific clinical issues. After the virtual meeting, the on-call team, bedside nurses, and whoever is needed in the PICU attends the physical rounds at the bedside for the issues requiring addressing there and counseling the parents about their child's status.



Sampling and Recruitment

HCWs from various PICU backgrounds were invited to participate in this F.G. on November 12, 2020.


Data Collection

Open-ended questions were used as per Appendix 2.



Data Analysis

The first step in the analysis involved reading and familiarization with the participants' range of responses. Categories were established, and two authors (NA and MT) developed codes independently. NA, an expert in qualitative methodology working in family and community medicine, introduced an etic perspective of the topic, and MT, a PICU consultant, introduced an emic perspective.

The developed codes were similar and were discussed before a consensus on the coding frame was established. All themes were a priori themes; however, the range of responses under each subtheme was derived from the data. Qualitative data management was conducted using NVivo 10®.

After obtaining institutional review board approval, we invited PICU physicians of KSUMC, who had been working in a hybrid manner using Zoom®, to describe their experience through a qualitative F.G. virtual meeting. Content analysis was used to analyze the participants' responses. The results were used as a part of the quality improvement project and shared with the pediatric department quality committee.




Statistical Analysis

Descriptive statistics were used to summarize the data. For the categorical data, we used frequencies and descriptive procedures (minimum, maximum, mean, and S.D). A line chart connecting a series of data points with a continuous line is used to show the trend over time.




RESULTS


Quantitative Part

Our analysis shows a clear difference between the time spent during the Zoom® rounds and physical rounds as shown in Table 1. Additionally, over the 1-month pilot study period, the time spent during zoom rounds has dropped from around 60 min in the beginning to around 40 min at the end of the month although the number of patients was almost consistent throughout the month. This trend was also observed for the physical rounds as time spent dropped from 38 to 18 min (Figure 1).


Table 1. PICU Zoom round and physical round times (in minutes).
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FIGURE 1. Zoom time and physical round time in minutes per day. *ECG, electrocardiogram; EHR Electronic Health Records; CXR, chest X-rays.


The paired-samples t-test was used to compare the duration of the round (minutes) between physical and virtual rounds; the analysis shows that the physical rounds required significantly less time (M = 34.68, SD = 14.84) than the virtual Zoom part (M = 72.45, SD = 22.6), p < 0.001.

Regarding the number of staff who attended the hybrid rounds, our results show that the number of HCWs attending the Zoom® part increased steadily over the study period, from seven in the beginning to more than 15 at the end of the month, and the number of the staff who attended the physical (in-hospital) part remained somewhat stable over the study period (five to seven) as shown in Figure 2 and Table 2. During the Zoom meetings, the most commonly shared files were chest X-rays that were shared almost daily (Figure 3).


[image: Figure 2]
FIGURE 2. Total number HCWs who joined both the Zoom and the physical (in-hospital) part of hybrid rounds per day.



Table 2. Total number of HCWs who joined the Zoom part of the hybrid PICU round and the actual HCWs who joined the subsequent physical round.
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FIGURE 3. Total views per type shared on the Zoom round over the month. EHR, electronic health records; CXR, chest x-rays.




Qualitative Part

Twelve PICU HCWs joined the F.G.: three consultants, three specialists, two training residents, two nurses, a pharmacist, and a dietician. During the meeting, participants discussed factors that affected their practice as a result of online rounds. The following presents the themes that were discussed during the F.G.




PERCEIVED ADVANTAGES OF HYBRID ROUND

Besides lowering the chances of being infected with COVID-19, participants mentioned other advantages they perceived as a result of using hybrid rounds. The following represents subthemes of perceived advantages.


Multidisciplinary Meeting

All participants believed that one of the most significant advantages of Zoom meetings is the opportunity to assemble people from different specialties at the same time to discuss patients' conditions.

“The only thing that I think Zoom probably has an advantage in is for the multidisciplinary meetings regarding patients with different subspecialties joining. Otherwise, we do have difficulty arranging a meeting that suits everybody” P10.

The participants appreciated the convenience of inviting colleagues from other disciplines to discuss PICU cases. “You can invite any subspecialty, who could attend with us…if we need to discuss a specific patient for a specific concern” P1.



Family Involvement

All participants appreciated the benefits they encountered regarding online communication between the PICU team and families. According to them, not having several family members at the bedside made them better focus on their clinical rounds, finish on time, and give families their undivided attention when discussing their children's medical status.

One participant remarked, “Now we focus more and avoid distractions from overcrowding areas…just avoid noisy areas with families gathering or interrupting the round” P8.

Another one added, “We have a special link for the families. Also, that is really very helpful for us because otherwise the families are coming during COVID crisis and interrupting the team dynamics, it is helpful for the PICU workflow” P2.



The Practicality of Online Meetings

Participants mentioned many points related to the practicality of online rounds. All participants agreed that having online meetings from their offices was more convenient. “It's very convenient that you could be sitting all the time discussing things you could have your cup of tea or coffee in your office while you're in the round” P10.

Four of them also expressed being more efficient after the introduction of online rounds. For example, “My computer is in front of me, so I'm checking the patient during the Zoom round. I can check the labs, check the literature while they discuss the patient's condition…When we finished the rounds, I can promptly put the orders in the EHR. Previously, with the physical rounds, I had to wait until we finish, and then I would go to my office and start doing the orders for the patients, which is more time-consuming” P5.

Another participant added, “For us, Zoom meetings are effective: we can finish our task during the rounds. We can finish the orders swiftly” P11.




PERCEIVED CHALLENGES OF HYBRID ROUND

Participants in the F.G. addressed some challenges that they faced during hybrid rounds. The following presents the subthemes that emerged from the discussion.


Nursing Duties

During the F.G., both nurses agreed on the difficulty of keeping up with online rounds and patient care at the same time. However, this is similar to the previous PICU rounds, when the nurses used to attend frequently to the patient's needs while the charge nurse would continue with the round. This was explained by one of the participants: “The charge nurse should be present throughout the hybrid round…And the assigned nurse for each patient before the pandemic will be involved in the rounds when her assigned patient is being discussed. Now, if we are asking nurses to attend the whole Zoom rounds, that could be less time attending their patients?” P5.

A head nurse added, “Sometimes while we attend the Zoom round, something may happen to the patient, and the bedside nurse has to go inside the room immediately…so, when not discussing their cases, there is no point in attending the whole Zoom round” P3.

The time nurses spent on online rounds was sometimes lengthy yet justified from their perspective: “It's different from day to day, but it's around one or one and a half hours. According to the number of patients we have and the severity of the cases and if they may need a lot of discussions or have multiple teaching points” P3.

This challenge experienced by the nurses made some other participants look for a solution to overcome it. A resident commented, “I suggest that we can have sequence numbering of patients that we are discussing. Number one would be the first patient to discuss, can be the sickest one. Number two, the less sick…and like that. The nurse would be able to know the order of when they are discussing her patient and be prepared to log in on time” P6.

Another consultant noted, “So, if they can share with the nurses through one dedicated device with the charge nurse handing it to each assignment nurse. So when we are discussing patient X, the device will be with the nurse assigned to patient X. They would attend for 15–20 min, then they will be focusing on patient care” P12.



Teaching Opportunities

Both residents within the F.G. were concerned about learning and commented on the effect of hybrid rounds on teaching opportunities. “Previously, there was more discussion and more teaching points to be addressed. I lost that sense in the hybrid rounds” P11.

One participant compared the discussions held at the bedside with those online; she explained, “Usually, bedside teachings were better. There's more discussion and more brainstorming and motivates me…” P8.

She continued, “When things occurred during the round, the whole team is involved, to reflect on what happened…and how we manage it…This aspect of the teaching: we lost because we are sitting away from the patients during the round, just to be able to focus more and avoid all distractions” P8.

Furthermore, residents commented on the effect of hybrid rounds on “X-ray rounds,” one participant explained, “Previously, we used to start our PICU rounds with X-ray rounds, for 20 min discussing only all radiological exams of PICU patients. Nowadays, during COVID, we're having Zoom rounds, we will show some X-rays, we will share the screen for the X-ray and sometimes pass it quickly” P5.

Participating consultants approved their residents' concerns and explained their point of view on teaching using online methods. One of the consultants noted, “Sometimes, I don't feel motivated enough to teach during the rounds compared to the usual rounds. You can easily change your tone. You see the facial expressions you see who want to get more of your teaching. So that would all motivate you to give more” P10.

Another consultant added, “It [bedside rounds] used to be much more interactive with the application of knowledge rather than just didactic lecturing online or just answer the questions rather than building confidence into the solid background of the theoretical and practical approaches…people get “pulled away” from teaching if they are just facing a screen instead of reflecting on a patient look or patient monitor or ventilator or even something in the equipment has changed our approach to the medications. It's [face-to-face teaching] totally much more engaging” P9.

Furthermore, teaching was affected by the number of residents attending during the pandemic: “During COVID, it's really affected bedside teaching, especially for the residents. Daily, the hospital decreased the number of residents attending daily to enhance social distancing. Only three residents (from six or seven) attending inside the PICU. So, the clinical teaching is really compromised during this time” P12.

Another participant added, “Still, some residents outside the hospital had the chance to participate in the Zoom round, so that could be a chance for more educational interactions even when they were not there in the physical rounds” P9.



Discussions and Interactions

Although it was recommended that participants use their cameras during virtual rounds, they mostly did not.

According to a consultant, “We tell people inside the hospital: please turn on your camera to make more interactions, especially for teaching or discussions. But mostly, they are not listening; they just open their mics when they decide to talk” P4.

During the rounds, proper engagement and interactions from the team members were limited for reasons related to not seeing the speakers. A participant noted, “The engagement and reading people body languages, getting people attention, focusing on what people need, reflecting on and building on ideas gradually as a group. This is usually done much better face-to-face, compared to just online…The online style maybe limiting the team's interactions” P9.

A consultant noted, “I think this sometimes may compromise a patient's care if the nurse doesn't speak up during the online meeting. During most of the online meetings, the nurses' interaction seemed less compared as to the face-to-face or physical rounds” P9.

Another participant added, “The Zoom becomes sometimes boring. Sorry to say that because, as with lectures, hearing is not like hearing and seeing, so you cannot fully concentrate and interact like when you are in physical rounds. You will also feel distracted since you are in your office; you can do other things while you are attending the round” P7.



The Need to See Patients in the PICU by All Team Members

There were different opinions among the care team members about the utility of the virtual rounds as relates to the patient care. Physicians within the group thought that online meetings could not be blamed for compromising patient care as explained in the following quotes:

“Physicians who are assigned with the patients, they are coming to the bedside” P3.

“There are several physicians who are already available in the unit for the patients, so their care is not affected at all” P2.

On the other hand, the nutritionist thought that she needs to see the patient to provide a better service. She illustrated, “I go look at the patient and see if he/she is wasted or overweight and well-nourished. Now I miss those things because I don't go to the PICU as before COVID. So, I depend on the numbers, like height and weight, which are sometimes not accurate, so I must check with the doctors and nurses about the patient's physical appearance” P5.



Role of R.T.s in the Online Rounds

Despite participants' acknowledgment of the convenience of multidisciplinary meetings using online methods, this did not facilitate involving R.T.s, whose roles were perceived as crucial for patient care quality in the PICU. One of the consultants clarified, “Before we are having dedicated R.T. to the PICU. Yeah. Now, during the COVID crisis, the R.T.s are shared with two or three other units, there is more demand for their services during the pandemic. It's mainly a respiratory pandemic. So that's a problem…it was another challenge to invite them because the R.T. has very valid points to raise when we talk about mechanical ventilation. We need them for the full respiratory management of these children” P9.




DISCUSSION

In this pilot study, the physical PICU clinical round time was significantly less than the Zoom component. Close contact with SARS-COV-2 carriers becomes riskier as more time is spent in such encounters. The Center for Disease Control and Prevention (CDC) reported in its Morbidity and Mortality Weekly Report (MMWR) on April 14, 2020, about HCWs who developed COVID-19 after having longer durations of exposure to the index COVID-19 patient (9). These findings underscore the heightened COVID-19 transmission risk associated with prolonged, unprotected patient contact. The CDC recently reported that recurring brief encounters could lead to COVID-19 transmission (9). This could be an additional risk for HCWs in the acute care areas who manage COVID-19 suspected patients. Furthermore, asymptomatic SARS-COV-2 infection was reported in 14.3% of HCWs, implying that strict infection measures among HCWs are needed to reduce transmission risks to other HCWs and patients (10).

The implementation of the Zoom hybrid round was feasible yet challenging in our PICU setting. The utilization of technology as a novel communication tool during the pandemic and tele-ICU was advocated in recent literature (7, 11, 12). During times of physical distancing, HCWs may find it helpful to use videoconferencing services to sustain professional meetings and continue educational activities using online platforms (11). Recent policy changes in telemedicine during the COVID-19 pandemic have generated technology-based clinical tool opportunities, which could help conserve personal protective equipment (PPE) and protect HCWs (13). Such a new approach was labeled electronic PPE (ePPE), which would maintain clinical services, preserve the actual PPE, and keep HCWs safe (13).

Virtual rounds in our pilot period replaced 60% of the physical round. The estimated time saved was utilized to enhance and augment the discussion about the patients' conditions, laboratory findings, and teaching. Such rounds are essential aspects of the education and teaching of medical students, interns, and residents, allowing them to understand key information and develop clinical reasoning (14). Virtual rounds may also decrease the embarrassment that students may have due to the presence of patients. However, one drawback is the lack of patient–learner interactions (14, 15). Other studies show that virtual rounds specifically designed to manage COVID-19 patients had a favorable assessment by patients and learners (16). It is also shown that virtual teaching is effective and may further enhance education by the availability of different specialties (17).

Our hybrid clinical round setting allowed multidisciplinary teams, reaching up to 23 HCW at the same time while maintaining social distancing. In a perspective piece on remote pediatric healthcare delivery during the pandemic, researchers highlighted the different variations and innovations in adaptation and called for integrating telemedicine and virtual health (18). Our hybrid approach can be adapted and validated by other PICUs in which the number of HCWs may exceed ours and when physical distancing may not be feasible. Although vaccination of HCWs is being rolled out with excellent efficacy (19, 20), the emergence of mutant variants (21–23) will continue to challenge HCWs and still imply continued universal masking and physical distancing (24).

Our study participants commented about the need for flexibility in the hybrid round to allow for patient care as needed. ICU nursing staff are under unprecedented pressure during the pandemic and show resilience and continued patient care despite all stresses and pressure (25); this type of hybrid round would help alleviate some of that pressure without compromising patient care.

Some overwhelmed clinical services, such as R.T.s, were unable to join the Zoom part of the rounds in our setting. With the overwhelming number of critical care patients requiring respiratory support, a surge in demand for respiratory therapists was seen with safety, treatment, and staffing recommendations published (26) and evaluating tools on R.T. extended comfort with mechanical ventilation during the pandemic, a hybrid type of round may help alleviate such pressure on R.T.s allowing them to have more time to tend to their patients (27).

This study shows that the most shared items during the virtual clinical round were radiography, EHR vitals, and laboratory data. The ability to share radiographs is an essential aspect of the Zoom clinical rounds. In one study, radiology residents could transition the teaching conference and educational lectures entirely to a virtual format (28). Of course, as indicated previously, one possible extension of this feature is that trainees may seek input from more senior physicians using Zoom methods (28). This feature was highly appreciated by the residents who were involved in our study. In addition, it is very convenient to read out or share screens to discuss other patients' related data, such as laboratory data and vital signs either as data points or utilizing any graphic presentations, provided the patient's confidentiality is maintained with Zoom's end-to-end encryption (29).

Although telehealth has multiple advantages, it also has its pitfalls. One such pitfall is that physical examination might not be optimal, especially for new physicians. In one study, telemedicine demonstrated poor agreement with an in-person examination of patients with tonsilitis (30). Few studies are addressing the validity of virtual examinations (31). Because it is likely that telemedicine for examination will continue beyond the pandemic, some studies are looking at proposals for such examinations (32). This requires additional skills of the individuals using telemedicine, including robust communication skills and the ability to perform such examinations remotely and accurately.

Participants suggest that clinical teaching for the training residents was compromised during COVID-19, especially for those outside the hospital. The Zoom round seemed to have both negative and positive impacts on the teachings but needs to be optimized. It is crucial to build telemedicine into the residency program's curriculum and to expose medical students to the advantages and disadvantages of telemedicine (33). In addition, it is essential to address technical proficiency, history taking, examination skills, and communication (34). In addition, it is important to combine both telemedicine and in-person clinical rounds as a hybrid activity. A pilot study of the use of telemedicine in primary care shows general acceptability with logistics and other concerns. It is important to note the exposure to telemedicine by medical students, and 17.4% of students had prior telemedicine exposure (35). Such integration of telemedicine into medical education is of paramount importance (36).

The presence of the family during rounds and sharing decisions will increase family satisfaction during admission and may enhance the communication between the treating team and parents (37). However, frequent parental interruptions of the PICU round increases the round time and affects the team dynamics (37, 38). Hybrid rounds started initially before in-person rounds, and this can gather information about the patient and sharing decisions among medical team, providing a teaching opportunity for the rotators without interruption from the family (39). Still, the possibility of a decrease in the quality of face-to-face interactions between the residents could affect the interactive family scenarios in the PICU (40).



LIMITATIONS

This single-center experience needs to be validated in other settings. Training may be more challenging in other hospitals as our PICU team was already using videoconferencing by Zoom for patient handover. Although we did notice a decrease in the time of the hybrid round over the 1-month study period for the same number of PICU patients, this observation might still point to the team's learning curve, which has improved over time with the new hybrid system of daily rounds. However, this study was not designed to examine the HCWs' learning curve, and reporting learning curves in health profession research is deficient and often underutilizes their desired properties (41). Also, in our F.G., representativeness was not a goal for the qualitative part of this study. Therefore, further research could benefit from getting more nurses' input on the nature of their involvement with their PICU patients and families.

In addition, further research is required to focus on predefined patient outcomes in a multicenter prospective trial. The current pilot study was intended to check the feasibility of this hybrid style, and the PICU rounds' time depends on multiple factors, such as the number and complexity of the PICU patients and the interdisciplinary team dynamics, and other factors that may be different from day to day. Thus, it could be best to examine the direct effect of a virtual clinical round on reducing the duration of the physical rounds in future research.



CONCLUSION

Hybrid-style rounds in the PICU were feasible and decreased the timing of the physical round. The virtual component of the daily hospital rounds facilitated multidisciplinary discussions and trainees' interactions both inside and out of the hospital setting. However, there were concerns about the quality of teaching and team members' interactions, especially when the cameras were not used. More studies are needed to explore if the virtual part of the clinical round is best suited for the patients' management and HCWs' experience.
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