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Introduction: The collection and evaluation of patient-reported outcomes is essential to the development of patient and family centered care. Current patient surveying techniques are limited by delayed response times and restriction to specific health systems. The use of random-domain intercept technology (RDIT), by Real-Time Interactive World-Wide Intelligence (RIWI, Toronto, ON, Canada) mitigates current barriers by creating a dynamic real-time feedback environment and providing a mass sampling technique.



Methods: RDIT was employed to survey a wide sample of respondents across the United States (US). Respondents who self-identified as having had a surgical procedure or cared for someone having a surgical procedure were included in the analysis.



Results: 1,004 participants completed the survey and answered questions regarding demographics, perioperative details, sentiments on postoperative recovery, postoperative clinical endpoints, sentiments on healthcare professionals, and opinions on future surgical care.



Discussion: The results of this cross-sectional study identified areas with potential for improvement in the patient perioperative experience that could improve the patient experience. This novel use of RDIT provided a valuable tool for real-time feedback and mass sampling allowing the creation of a dynamic healthcare environment that fosters timely and targeted improvements to patient experiences and outcomes.
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1 Introduction

In patient-centered and family-centered care, major components in a patient’s care plan include personal beliefs, fears, and opinions. While previous medical decision-making emphasized accurate diagnosis and treatments, the evolution towards patient and family-centered care requires incorporating specific patient satisfaction measures to improve healthcare outcomes (1). Currently, US-based patient satisfaction surveys have been collected using the Press Ganey and Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) surveys (2).

The Press Ganey survey is a model used to survey patients on their level of satisfaction when interacting with their physician or other healthcare provider. By collecting insight on a patient's attitude towards their healthcare providers, the latter can make changes to the environment to incite positive change (2). The HCAHPS survey system was the first standardized national patient surveying system to be developed and implemented in the US. The goal of HCAHPS is to collect information on patient insight regarding their most recent hospital admission, and includes questions about how patients viewed their interaction with all hospital staff (2).

While the Press Ganey and HCAHPS survey systems have identified opportunities to improve patient care and outcomes, there are limitations that prevent a more dynamic evolution from occurring. HCAHPS surveys are mailed out to randomly selected patients anywhere between 48 h to six weeks post-discharge. The variability in survey distribution may result in deferred patient-reported responses which ultimately could cause a delay in action taken by the health system to improve patient care (3). The Press Ganey survey system has been utilized across many healthcare systems, but lacks nationwide standardization and usage (2).

Real-Time Interactive World-Wide Intelligence (RIWI) is a commercial company utilizing random-domain intercept technology (RDIT) that shows promise when used to collect patient-reported outcomes on perioperative experiences. RDIT presents survey opportunities to random individuals while on a connected internet browser. By utilizing RDIT, patient surveys can be distributed on a national scale, with no restriction by geographical barriers. However, it is limited to those with access to the internet and may not reach all potentially relevant populations. The electronically distributed survey also allows for real-time feedback and responses to be collected which mitigates delays caused by paper surveys. The electronic distribution method allows healthcare systems to quickly identify negative contributors to a patient’s experience and promote changes to be implemented in a time-efficient manner.

Hitherto, this technology has been successfully implemented to gauge population sentiments on a variety of topics in politics, public health, and governmental initiatives (3–6). This novel use of RIWI’s surveying methodologies allows healthcare providers across institutions to gain more patient insight and evolve in the direction of patient-centered care and improved patient outcomes. This paper aims to investigate the use of RDIT as a platform to survey and collect patient-reported outcomes on perioperative care across the United States.



2 Materials and methods

We developed a questionnaire to be administered to individuals who self-reported having had surgery or cared for someone who did during the study time frame. Study data was collected from United States residents aged 18 and up through a cross-sectional survey. RIWI (RIWI Corp, Toronto, ON, Canada, https://riwi.com/) (7) was employed via the use of patented RDIT to distribute the surveys to participants. RDIT allows the survey to be accessed on any electronic device with web-browser capabilities. When an individual browsing the web accesses an inactive web domain, RIWI uses RDIT to present the participant with the opportunity to complete a survey. The individual is presented with the consent and anonymity statements and they can opt-out of the survey at any time without consequence. There are no incentives or rewards for completing a survey and there are no consequences for choosing not to complete or abandoning a survey. This study was designated as IRB exempt with the following designation number “WSU IRB HPR Number: 2023 126”.

RIWI utilizes application programs, closed website domains, and public internet pages to collect relevant information in the form of online surveys. This technology does not collect personal identifiable information but does allow for geographical information along with demographic information the respondent provides to be collected. Because of the vast number of access points, diverse populations across the globe are able to be reached while maintaining responder anonymity. In this study, variables collected regarding our perioperative experience questionnaire included age, gender, ethnicity, highest level of education, emergent or elective surgery, type of procedure (joint, abdominal, thoracic, or neurological surgery), procedure location, plan of care postoperatively, patient attitudes and perceptions of various members of their care team, satisfaction with return to normal functioning, pain after their procedure, pain medicine requirements, postoperative nausea and vomiting, and most important information regarding their procedure. Only surveys that were fully completed were eligible for variable analysis; if a participant chose not to complete the survey, their responses were not advanced to the data pool. The survey remained available online until a total of at least 1,000 completes was obtained.

All study data was obtained in both raw format and a weighted format corresponding to national population numbers derived from census data. Weighting was applied to age and gender as per the US Census Bureau projections, generated based on the most recent national census data available for the US. Respondent weight values were generated post-stratification using a raking algorithm. If required, custom weighting may be possible (8). The application provides statistical analysis using Pearson's chi-square statistic and the p-value for the hypothesis test of independence of the observed frequencies in the contingency table (from weighted cross tabulation). The expected frequencies are computed based on the marginal sums under the assumption of independence (8). Numerical results were rounded to the nearest digit.



3 Results

A total of 2,373 unique users began the survey, and 1,004 (42.3%) of those users completed the survey in its entirety. The respondents who began answering questions, but did not wish to complete the survey could opt to end the survey at any stage.


3.1 Demographics

Among the 2,373 respondents, gender was closely represented with 44% being female (51% weighted). The largest age proportion was 16–35 year olds (combined 51%, 31% weighted), and the most represented race was white (38%, 43% weighted) as other races represented 4%–15% each (4%–14% weighted). The highest level of education was primary school for 20% (20% weighted) of participants, master’s degree or higher for 30% (30% weighted), and a range between 12%–20% (12%–20% weighted) for educational level in between (Figure 1).


[image: Figure 1]
FIGURE 1
Demographics (unweighted). Data represents all 2,373 respondents. Numerical results were rounded to the nearest digit.


For the remainder of the responses, the survey was closed when 1,000 completed questionnaires were obtained (4 additional responses were captured while the survey was being closed). By design, respondents were directed down a decision tree based on their responses. Those who had had a surgical procedure within the prior 10 years vs. those who had not were presented with relevant questions. Hence, the questions differed in the total number of responses (Figure 2). At the end of the survey, all 1,004 respondents were again presented with opinion-based questions.


[image: Figure 2]
FIGURE 2
Respondent experience as a surgical patient or caregiver. Data represents all 2,373 respondents. Numerical results were rounded to the nearest digit.




3.2 Perioperative details

Half of the respondents reported having surgery in a hospital setting, with abdominal and joint surgeries representing about a third of the total number of procedures each (Figure 3). Half of the respondents reported presenting to surgery from home and being discharged back home (Table 1).
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FIGURE 3
Perioperative details. Data includes respondents who were surgical patients or caregivers. Numerical results were rounded to the nearest digit.



TABLE 1 Postoperative destination.
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3.3 Sentiments on postoperative recovery

The majority of respondents (38%), reported the recovery being “as expected”, while a combined 37% reported better than expected and a combined 25% reported worse than expected recovery. A combined two thirds of the respondents agreed that they had received adequate information to prepare them for recovery, while a combined one third reported disagreeing with that statement (Figure 4).


[image: Figure 4]
FIGURE 4
Sentiments on postoperative recovery. Data includes respondents who were surgical patients or caregivers. Numerical results were rounded to the nearest digit.




3.4 Postoperative clinical endpoints

About a third of the respondents reported significant postoperative pain lasting 1 week to 1 month after the procedure, while a combined 27% reported postoperative pain lasting more than 3 months. Analgesic intake was reported for less than 1 week in 30% of respondents, but more than 3 months in a combined 21%. Significant postoperative nausea or vomiting was reported to be less than 1 week by 29% of respondents. Return to baseline or better level of functioning was reported by the majority of patients (40%) to take a week or less, while a combined 23% reported more than 3 months (Figure 5).


[image: Figure 5]
FIGURE 5
Postoperative clinical endpoints. Data includes respondents who were surgical patients or caregivers. Numerical results were rounded to the nearest digit.




3.5 Sentiments on healthcare professionals

Participants were asked to provide their sentiments on the healthcare teams taking care of them before, during, and after the surgical procedure. The recovery nursing teams (23%), postoperative ward care nursing teams (23%), and surgical teams (20%) were the most remembered. In a combined 69% of the cases, those teams left an overall positive impression while that impression was reported as “very negative” in 11%. When asked about the anesthesia team taking care of them, about three quarters of respondents reported the impression that the team seemed well-prepared to take care of them and 10% reported the impression that the team was “definitely not” prepared. A small fraction of respondents (6%) did not recall their anesthesia team (Figure 6).


[image: Figure 6]
FIGURE 6
Sentiments on healthcare professionals. Data includes respondents who were surgical patients or caregivers. Numerical results were rounded to the nearest digit.




3.6 Participant opinions on future surgical care

The last part of the survey collected 1,004 responses. In it, respondents were asked to provide their opinion on preparation for future surgical procedures as viewed by a patient. A combined 60% of respondents reported it would be important to know and like the anesthesia team while a combined 40% reported it would not be important. While some respondents indicated wanting specific information from the anesthesia preoperatively, 54% did not wish to request any of the presented options. Some respondents agreed that a good way to prepare for a surgical procedure would include education, emotional support, or meeting healthcare representatives, while the majority (57%) did not. A combined 35% of respondents indicated they would prepare for surgery by reading material provided by their healthcare providers or by their own research, 13% indicated they would prefer relaxation and spiritual techniques, and 52% indicated that they would not do anything in particular (Figure 7).


[image: Figure 7]
FIGURE 7
Participant opinions on future surgical care. Data includes respondents who were surgical patients or caregivers. Numerical results were rounded to the nearest digit.





4 Discussion

This report is the first direct clinical survey on perioperative care utilizing RDIT. It is important to note the major differences between this study survey methodology and those of traditional patient surveys, and hence the difference in the interpretation of the results of this study.

Traditional surveys are administered to patients and the percentage of respondents greatly influences the validity of the results. In this study, the survey was distributed to the general population of US-based internet users, and isolated the group who identified as surgical patients or their caregivers. Additionally, traditional surveys are time-consuming and require a relatively larger group of personnel to administer and analyze. Our survey was designed by a core group of clinicians and the entire deployment and analysis phase took three days for 1,004 completed responses. Finally, the majority of current survey data highlights clinical issues from the point of view of the clinician or the medical institution. The aim of this study was to pilot a survey that provided responses from the point of view of the patient.

At the time of data collection, the highest proportion of survey respondents identified themselves as being in the 16–24 year old range. While this may be due to younger individuals being more technologically adept and having more access than individuals from older generations, this resulted in the overall survey responses to be skewed towards the younger age demographic. Regardless of age, the majority respondent choice of the best way to prepare for a surgery, was “none of the above” to all survey questions regarding surgery preparedness. These results suggest a lack of effectiveness in how patient health information is being conveyed. Along with the traditional practice of providing emotional support and effective patient-provider interaction, additional methods may be required to help patients feel more prepared for their procedures.

Regarding postoperative analgesic use, about half of the respondents indicated significant postoperative pain up to 1 month after the surgical procedure, and a similar proportion indicated utilizing analgesics for the same amount. This mirroring of trends indicates that respondents generally received a proportionate and adequate amount of pain medication to effectively control their pain. This may be attributed to recent trends in limiting the use of postoperative analgesics and more awareness on the part of the patient regarding their appropriate use (Figure 5).

When analyzing specific procedure types, the second largest group identified themselves as having undergone joint surgery. Of those, a significant number used pain medications chronically, for over 6 months (data not shown). While most orthopedic surgeries generally report a high rate of surgical success, a significant portion of respondent patients appeared to be chronically dependent on pain medications which has been observed in large population studies of joint replacement patients (9). This study finding suggests that further investigations may be required to differentiate how a “successful” patient outcome defined from a healthcare provider compares to that of the patient's personal perspective.


4.1 Limitations

This study has the known limitations inherent to survey-based research, including selection bias and non-representative sample, where responses may not be generalizable beyond the completed responses. However, this novel use of RDIT and the extrapolation to Census data helps mitigate some of those limitations. The low ratio of completed responses to contacted survey respondents is traditionally a major limitation of survey based research, but plays less of a role in this study given the methodology described above. Individuals with no internet access and those who were randomly not selected to complete the survey were naturally excluded from the analysis. Due to the study survey questions consisting of multiple choice options, respondents were not able to expand in more detail on their responses when selecting the “none of the above” or “other” survey answer options. Future surveys that provide options with more specific answer choices such as a free response section for patients to write in themselves may eliminate such barriers, but would also mitigate some of the inherent advantages of this study methodology. Due to the novel use of electronics to survey participants, there is a lack of human-to-human interaction when filling out the survey. Some participants may not feel satisfied responding if there is not an empathetic human party that they are directly sharing their reflections with.




5 Conclusion

In conclusion, the use of RDIT as a patient surveying tool provides real-time feedback data and eliminates the lag period to implementing quality improvement initiatives. This patient-centered approach is a novel and significant stride towards identifying and addressing potential areas of dissatisfaction to optimize healthcare delivery. By creating a more patient-friendly engaged environment, patients may become more aware, adherent, and compliant to addressing their healthcare plans, ultimately leading to improved patient outcomes.

RDIT overcomes many of the obstacles observed with traditional surveying methods by providing real-time feedback and expanding geographical reach. As with all surveys, RDIT and survey responses are limited to the number of participants that complete an entire survey as only fully completed surveys are analyzed. While further survey distributions will be required to strengthen the validity of RDIT as a survey method, the scope of information that can be gathered from this type of survey demonstrates the potential of this technology in a healthcare setting.
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