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    Abstract
The Taiwanese national cancer screening program was established in 1985 by providing Pap smear tests for women. At the same time, trial-based screening for colorectal, oral, and breast cancer screening was initiated. In 1999, outreach services for cancer screening were started and gradually scaled up to the national level. Our hospital is located in Hsinchu, Taiwan. Like many hospitals in Taiwan, we provide cancer screening services to the community. Our baseline screening rate was 96.6% in 2016. Aiming to increase the overall cancer (including colorectal, oral, breast, and cervical cancer) screening rates, we implemented two strategies. First, we modified the cancer screening workflow so that patients could receive screening counseling before the scheduled appointment. Second, we redesigned the clinic waiting room layout by moving check-in and cancer screening counters next to each other. By the end of 2017, the overall cancer screening rate increased from 96.6% to 105.4%. Our future efforts will be focused on collecting patient feedback, increasing coverage of hard-to-reach populations, and understanding barriers to cancer screening for specific groups of patients.
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    Introduction


    Cancer is the second leading cause of death globally and was responsible for 8.8 million deaths in 2015.[bookmark: ft1][1] The concept of the early detection of cancer was reported by the World Health Organization in 1968.[bookmark: ft2][2] Since then, various countries have implemented programs with the aim of early detection to reduce mortality and morbidity. Evidence demonstrates that the incidence of cervical and colorectal cancer has been declining, for the most part, due to adherence to Pap test screening and fecal occult blood tests,[bookmark: ft3][3],[bookmark: ft4][4] respectively. However, effective strategies are still required to increase cancer screening rates.


    Outreach and inreach approaches are used by several countries to increase the uptake of cancer screening for patients who are eligible for detection.[bookmark: ft4][4] Outreach delivers on-site screening services outside the medical setting,[bookmark: ft5][5] whereas inreach provides services to those who have already engaged in the health-care system for treatment unrelated to screening for cancers.[bookmark: ft6][6],[bookmark: ft7][7] In Europe, most nations adopt an outreach approach, while in the US, both approaches are used.[bookmark: ft4][4] In Taiwan, outreach services for cancer screening were launched in 1999. To increase accessibility to screening, the government further added inreach screening services in qualified hospitals and clinics in 2010.[bookmark: ft8][8]


    In the outreach approach, invitations for cancer screening are given via mail, telephone calls, mass media, and public campaigns,[bookmark: ft9][9] whereas in the inreach approach, patients or persons accompanying patients are invited while waiting in the clinic waiting rooms.[bookmark: ft4][4] In addition, posters and videos relating to cancer screening are displayed in hospital corridors or clinic waiting rooms to promote and educate patients about cancer screening. Several studies have evaluated the effectiveness of the inreach approach,[bookmark: ft4][4],[bookmark: ft10][10],[bookmark: ft11][11] however, no studies have investigated whether redesigning the waiting room could affect cancer screening rates.


    Our hospital is located in Hsinchu, Taiwan. We have on average 1,500 appointments per day. The peak times are between 10 and 11:30 in the morning and 2:30–3:30 in the afternoon. Before 2017, the screening process was inefficient and time-consuming. The check-in counter and cancer screening counter were placed far apart from each other, and they were small, only being able to serve two patients at a time. Furthermore, the boring and distressing wait to see the doctor meant that the patients were unwilling to spend more time in the hospital for screening consultation. In this study, we sought to create a method to increase cancer screening rates by changing the screening process and layout using the inreach approach.


    Methods


    The Taiwan nationwide cancer screening program is funded by the Health Promotion Administration, Ministry of Health and Welfare (formerly Bureau of Health Promotion). The screening system is a stepwise protocol which includes surveillance of potential participants for screening. All screening data are collected and analyzed for outcome evaluation, including cancer screening rates. In addition, the program requires all of the participating hospitals to achieve a target goal of 9000 patients per year for cancer screening. In December 2016, our baseline screening rate for colorectal, oral, breast, and cervical cancers combined was 96.6% (n = 8730).


    The eligibility criteria for colorectal cancer screening were adults aged 50–70 years who had not had a fecal occult blood test or colonoscopy in the past 2 years. The eligibility criteria for oral cancer were adults aged older than 30 years who were current smokers and/or betel nut chewers who had not had a test in the past 2 years. For breast cancer, women aged 45–70 years who had not had a mammogram within the past 2 years were eligible, and for cervical cancer, women aged 30–70 years who had not had a Pap smear within the past 3 years. Second, to increase the screening rates, we modified our waiting room layout.


    Design


    Strategy #1: Identifying eligible patients for cancer screening before scheduled appointments.


    We reviewed our registry system and selected two departments with the most appointments from January to December 2017. We proactively identified patients eligible for colorectal, oral, breast, and/or cervical cancer screening from any two apartments that had the most appointments and recorded the information in the electronic reminder system. When the patients checked-in, the reminders would alert the staff of the eligible patients. The staff would then tell the patients that they were eligible for cancer screening, but they could also request the test. Patients not part of the list and persons accompanying the patients were also welcome to undergo cancer screening.


    Strategy #2: Changing the order of cancer screening counseling from after to before treatment


    We changed the order of cancer screening counseling from after seeing the doctor to before seeing the doctor. The cancer screening process is shown in [Figure - 1].
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        	Figure 1: Previous (left) and modified (right) cancer screening procedures
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    Strategy #3: Redesigning the layout of the clinic waiting room


    We redesigned the layout of the clinic waiting room [Figure - 2]. The check-in and cancer screening counters were originally 5 meters apart. We moved the counters next to each other so that patients could easily transfer from counter to counter.
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        	Figure 2: Clinic waiting room layouts. Premove (top) and postmove (bottom)
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    Results


    We successfully increased the cancer screening rates by screening eligible patients before office hours and proactively inviting the patients for screening during any interaction with the staff. To improve the patients' experience of care, we modified the cancer screening process and space design. For example, the boring and distressing wait before seeing the doctor was replaced by an efficient cancer screening process; furthermore, the “bundling” of check-in and cancer screening counters avoided crowding and inconvenience of transfer from counter to counter. By December 2017, the cancer screening rates of all cancers combined increased from 96.6% (n = 8730) to 105.4% (n = 9450) [Figure - 3].


    
      
        	[image: ]

        	Figure 3: Overall cancer screening rates
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    Discussion


    The present study evaluated the performance of the inreach approach in the delivery of cancer screening. First, proactive identification and invitation of patients for cancer screening generated higher screening rates than the previous year. Second, the change in the screening process from after appointments to before appointments helped the patients alleviate the stress of waiting. Third, the space redesign shortened the travel distance between counters.


    Time may have been the major factor in increasing screening rates in the first 6 months of the years. By July 2016, the rates increased slowly and remained stable for 3 months. Nevertheless, by the end of 2016, we had not reached the target goal. In 2017, knowing that the trend could be similar to the past year, we decided to implement several strategies as described above. Although we successfully reached the target, the screening rates did not increase significantly. Changing the order of cancer screening consultation from after to before seeing the doctor contributed only part of the overall screening rate. The patients who were willing to undergo screening consultation were those who disliked waiting; however, a large number of patients still preferred to see the doctor first. Proactively inviting patients to undergo cancer screening was the most effective method. We found that the patients appreciated being invited by our health staff. Several studies have examined the inreach approach to increase cancer screening rates. One study in North Carolina found that the use of either brochures or promotional material made no difference in screening rates, but with additional counseling over the phone, the screening rates increased significantly.[bookmark: ft12][12] However, Feldman et al. reported that although phone calls were effective, the process was difficult and consumed significant staff resources.[bookmark: ft11][11] Similar to our study, Chou et al. recruited patients for cancer screening while on-site.[bookmark: ft4][4] Their study suggested that the inreach approach alone was beneficial in improving coverage rate, but that integrating both outreach and inreach approaches could engage more subjects to participate in screening.


    Although a mixed approach was not the main focus of this study, other studies have suggested that integrating both outreach and inreach approaches are effective in promoting cancer screening services.[bookmark: ft4][4],[bookmark: ft6][6],[bookmark: ft13][13] The findings are plausible. As the national screening program provides free screening for colorectal, oral, breast, and cervical cancers every 2–3 years, health-care providers may face what is called the “business cycle” where the screening rates fluctuate. Hence, when the screening rate drops to its lowest point, health-care providers should compensate by switching between approaches depending on the situation.


    Few studies have discussed the impact of waiting room design on cancer screening rates. Klabunde et al. briefly mentioned that office redesign could improve the efficiency and quality of screening services.[bookmark: ft14][14] Donetto et al. examined the relationship between building environment and quality of care.[bookmark: ft15][15] By applying Pallasmaa's theory,[bookmark: ft16][16] the authors suggested that “peripheral” perception, that is seeing and hearing, was central to the social relationship between nursing staff and patients. In our study, we realized that changing the space design was the least effective method for increasing screening rates. It only reduced the hassle of transferring from one space to another. In the future, we plan to improve visibility and create a wider space for screening consultation.


    Conclusion


    Changing the cancer screening procedure and waiting room design could improve overall cancer screening rates and possibly provide a better patient experience of care. Our future efforts will focus on space redesign, collecting patient feedback, increasing coverage of hard-to-reach populations, and understanding barriers to cancer screening for specific groups of patients. Meanwhile, we continue to increase screening rates and test different methods.
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  Figure 1: Previous (left) and modified (right) cancer screening procedures
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  Figure 2: Clinic waiting room layouts. Premove (top) and postmove (bottom)
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  Figure 3: Overall cancer screening rates
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