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Introduction

Using real-world data, we compared the quality of bowel preparation instructed by the digestive and non-digestive physicians in outpatients for colonoscopy and identified potential risk factors.



Methods

This was a retrospective study based on real-world data, which were collected from the Ningbo First Hospital in China from December 2019 to October 2020. Outpatients included were classified into the digestive and the non-digestive physician groups according to the referring physician. The primary outcome was adequate bowel preparation measured by the Boston Bowel Preparation Scale (BBPS), namely, a BBPS score of 2 or higher in any colonic segment and a total score ≥ 6. Secondary outcomes included the total mean BBPS scores and possible risk factors associated with poor bowel preparation.



Results

There were 671 outpatients included, with 392 in the digestive physician group and 279 in the non-digestive physician group. Adequate bowel preparation was 84.2% in the digestive physician group and 71.0% in the non-digestive physician group (odds ratio [OR]: 1.50, p < 0.001), and the latter had lower total mean BBPS scores (6.12 ± 1.33 vs. 6.66 ± 1.29, p < 0.001). The non-digestive physician was an independent risk factor according to the multivariate logistic regression analysis (OR: 0.45, p < 0.001).



Conclusion

The quality of bowel preparations instructed by non-digestive physicians was inferior to digestive physicians, which was a factor potentially associated with poor bowel preparation (ClinicalTrials.gov number: NCT04738578).
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Introduction

Colorectal cancer (CRC) is one of the world’s leading malignant cancers, ranking third in terms of incidence and second in terms of mortality (1). Polypectomy could significantly reduce CRC incidence (2). However, inadequate bowel preparation has a detrimental effect on all aspects of the colonoscopy procedure (3), including a reduction in the detection rates of adenomas (4, 5) and colonoscopy surveillance intervals (6–8) and an increase in the procedural time, potential adverse event rates, and healthcare costs (9, 10).

Although, more and more risk factors were identified to be associated with the poor bowel preparation, including patients’ baseline characteristics, clinical conditions, medication use, and hospitalization status (11–13). Inadequate bowel cleansing had still been reported in up to 13.3%–35% of patients undergoing colonoscopy (6, 14), which necessitates repeat procedures or results in unsatisfactory diagnostic accuracy.

In China, outpatients with different cardinal symptoms would make an appointment with different referring physicians. Therefore, the colonoscope examination would be scheduled and the bowel preparation would be instructed by their referring physicians at this time if a patient wants to do a colonoscopy incidentally for screening or diagnosis. On this occasion, referring physicians were involved in recognizing the indications for colonoscopy and played an important role in patient education and bowel preparation procedures. However, most studies mainly focused on patient factors such as sex, age, body mass index (BMI), disease status, diet, and low socioeconomic status (15–17) to hammer out a solution. Few studies focused on physicians to explore the possible risk factors. Non-digestive referring physicians might not be able to achieve equivalent adequate bowel cleansing due to their relatively poor knowledge of colonoscopy and bowel preparation.

Therefore, we aimed to evaluate the quality of bowel preparation in outpatients who were instructed by digestive physicians or non-digestive physicians and try to identify the new risk factors for suboptimal intestinal preparation.



Method


Study design

This was a retrospective study based on the real-world data, which were collected beforehand by research assistants who were unaware of the trial from the endoscopy room of the First Hospital of Ningbo (Ningbo, China) from December 2019 to October 2020. This study was approved by the local institutional review boards of the centers involved in the trial and was registered at ClinicalTrials.gov on 02/01/2021 (NCT04738578).



Patients and procedure

All outpatients who underwent unsedated colonoscopy and the endoscopic video transcribed from December 2019 to October 2020 were included. The exclusion criteria were as follows: (1) patients whose referring doctor could not be searched, (2) missing Boston Bowel Preparation Scale (BBPS) score and baseline characteristics, (3) colonic segments were incomplete or failed colonoscopy examination that did not reach the cecum except for the poor bowel preparation, and (4) examinations of hospitalized patients. All patients underwent a pre-colonoscopy bowel cleanse with the polyethylene glycol solution. A uniform paper manual on general considerations of bowel preparation was distributed to every outpatient, which included a low-residue diet that avoids foods containing seeds and other indigestible substances. A verbal, detailed explanation to patients face to face would be provided as needed according to the referring physicians’ practice. Then, research assistants obtained and recorded the patients’ baseline characteristics including sex, age, BMI, low-residue diet, constipation, previous history of abdominal surgery, complications, and so forth on the day of their procedure. Personal comorbidities were categorized as cardiovascular disease, metabolic disease, digestive disease, and neurologic disease. Hypertension, hypotension, and coronary heart disease were included in the analysis of cardiovascular disease due to the sample size. Similarly, diabetes, hyperlipidemia, and hyperuricemia were included in the analysis of metabolic disease; hepatocirrhosis and inflammatory bowel disease were included in the analysis of digestive disease; and neurologic disease only included stroke. The BBPS score was recorded by another data collector with an operator who was blinded to the identities of the referring doctors (18, 19). All colonoscopies were performed by experienced endoscopists from the gastroenterology department. Finally, the researchers reviewed the endoscopic video and scored again on bowel cleanliness. Outpatients were divided into two groups according to their referring physicians: digestive physicians and non-digestive physicians. In this center, digestive physicians were also the endoscopic technicians, being responsible for digestive disease diagnosis and endoscopic treatment. Non-digestive physicians were defined as those who primarily specialized in other clinical categories of disease or did not perform colonoscopies. Outpatients’ medical information, including referring physicians, was retrieved and recorded from a computerized database.



Outcomes

The bowel cleanse was evaluated on the BBPS score, which scored on each colonic segment ranging from 0 to 3; the higher the BBPS score is, the better the bowel preparation quality. The primary outcome was the proportion of adequate bowel preparation (ABP) with a score of 2 or higher in any colonic segment and a total BBPS score ≥ 6. The secondary outcomes included the mean BBPS scores, the proportion of the qualified segmental score of ≥ 2, and the possible factors associated with inadequate bowel preparation.



Statistical analysis

Chi-squared test or Fisher’s exact test was used for categorical data, and Student’s t-test (comparison of means) was used for continuous variables. Single-factor and multivariate logistic regression analyses were performed to determine independent risk factors that influence the quality of bowel preparation. A two-sided P < 0.05 was considered to indicate a significant difference, and all statistical analyses were performed using SPSS (version 22, SPSS).




Results


Patient characteristics

A total of 739 cases were collected; the referring doctor could not be identified for 47 patients, complete baseline characteristics were lacking for 16 patients, and a critical absence of information on the primary outcome was noted for five patients. A total of 671 outpatients with complete information were eligible and ultimately enrolled in the study. We classified outpatients into the digestive physician group (n = 392) and the non-digestive physician group (n = 279) (Figure 1). There was no significant difference in terms of sex, age, BMI, history of abdominal operation, complications, low-residue diet, or constipation for colonoscopy between the groups. The baseline characteristics of the subjects are shown in Table 1.




Figure 1 | Study flowchart.




Table 1 | Baseline characteristics of the study participants.





Outcome

The percentage of ABP in the digestive physician group was significantly higher than that in the non-digestive physician group (84.2% vs. 71.0%, p < 0.001) (Figure 2). Outpatients instructed by the non-digestive physicians had lower qualified rates of the total BBPS scores (BBPS ≥ 6, 76.0% vs. 85.7%, p < 0.001) and lower scores for the right colon (BBPS ≥ 2 80.6% vs. 89.5%, p = 0.001), transverse colon (86.0% vs. 94.4%, p < 0.001), and left colon (90.3% vs. 93.6%, p = 0.115) (Figure 3). Both the mean of the total BBPS score and the segmental BBPS scores of the right colon and left colon were lower in the non-digestive physician group than in the digestive physician group (Figure 4).




Figure 2 | The rate of adequate bowel preparation in digestive physicians and non-digestive physicians among outpatients.






Figure 3 | The rate of qualified bowel preparation in digestive physicians and non-digestive physicians among outpatients.






Figure 4 | Comparison of the mean BBPS score.



Univariate logistic regression was used to identify the correlative factor associated with ABP (Table 2), and multivariate analysis was performed when the P-value was ≤ 0.1. The independent risk predictors of inadequate bowel preparation by multivariate logistic regression analysis were shown to be non-digestive physicians (p < 0.001) and BMI (p = 0.017), and the independent protective factor was having a low-residue diet.


Table 2 | Analysis of risk factors associated with inadequate bowel cleansing.






Discussion

Our study revealed that the quality of intestinal preparations for colonoscopy instructed by non-digestive physicians was significantly inferior to that instructed by digestive physicians. Instructed by the non-digestive physicians was a risk factor associated with the poor bowel preparation of outpatients. To the best of our knowledge, this study is the few to identify non-digestive physicians as a novel risk factor that had a negative effect on bowel preparation in outpatients, which might have been neglected for a long time. This work might help us draw attention to the importance of physician factors in improving the quality of bowel preparation among outpatients.

As shown in our study, the quality of bowel preparation between the two groups was significantly different, and the non-digestive physicians were identified to be a risk factor in the multivariate analysis. We speculate that the education on bowel preparation before the colonoscopy may be one of the most important reasons. Previous studies had explored the impact of education on the quality of bowel cleansing (20–22), which confirmed the effectiveness of patient education programs. Liu’s study (23) also revealed that inpatients under the care of nurses who underwent enhanced education on bowel preparation had a significantly better bowel preparation quality, and ward nurses’ education was the only independent risk factor, considering that the bowel preparation of inpatients was often guided by the nurses whereas that of outpatients was always guided by the referring physicians. We believed that verbal instructions accompanying written ones for outpatients seem to ameliorate the results. In addition, according to the European Society of Gastrointestinal Endoscopy (ESGE) Guideline (24), for patients undergoing morning colonoscopy, split-dose bowel preparation may be more suitable; however, for afternoon colonoscopy, a same-day regimen could be used as an acceptable alternative to split dosing. However, most non-digestive physicians lacked adequate instructions on bowel preparation and did not receive systematic training to perform colonoscopies. Therefore, they may be not as good as digestive physicians at adjusting the bowel preparation for patients’ characteristics. Reinforcing education among physicians not just on patients may also be a key point to improving bowel preparation of outpatients before a colonoscopy as ESGE recommended (24). However, we were limited to this retrospective real word data that did not quantify the education that was received by the physicians and patients on bowel preparation. Otherwise, we might be able to explore the reasons for the difference in bowel preparation between the two groups. Based on the current situation, the number of outpatients is large, and they will make an appointment with referring physicians who came from the different specialized departments according to the presence of various diseases. Therefore, further prospective research was needed to identify reliable reasons such as education level, the number of outpatient visits, and the salary level, for this difference caused by the non-digestive physicians.

For the other risk factor, BMI, our conclusions are consistent with a previous study (13), which was confirmed to be a critical role in predicting inadequate intestinal cleansing. However, we did not reach a consensus on comorbidities. The reason may be because we did not include comorbidities such as depression, previous diverticulitis, chronic constipation, but hyperlipidemia, and gout. In addition, our sample size for neurological diseases such as Parkinson’s disease or stroke/dementia was relatively small. Constipation is also a well-recognized risk factor for inadequate bowel preparation in patients (25), but we did not obtain a significant result, with a P-value of approximately 0.05 (P = 0.057) in the multivariate analysis. We think that this may be related to the limited sample size of this study and the insufficient sample size of patients with constipation, accounting for only 18.2%. On the other hand, previous abdominal surgery had also not been proven to be a risk factor, similar to other studies (14, 26). Other researchers who have searched for an explanation have indicated that only gastric/small intestinal surgery was a potential risk factor for poor bowel preparation (27), but we also included pelvic and gallbladder surgery. Low-residue diets were confirmed to be a protective factor in our results, which was consistent with previous research (28) and the recommendations by ESGE (3).

Our study is one of few that have confirmed the difference in the quality of bowel preparation between the digestive and non-digestive physicians and explored, from the physician’s perspective, a new predictor in suboptimal bowel preparation, which has not been reported in previous studies. Ignorance of this risk factor may be one reason why intestinal cleansing has remained unsatisfactory after many measures have been improved. This study might remind us that it is necessary to reinforce education not only on patients but also on physicians, help them flexibly change the doses or types of laxatives (29, 30), adopt a non–high-FODMAP diet (31, 32), and use of enhanced instructions for bowel preparation (33).

There were several limitations to this study. First, this was an observational study, and the availability and quality of data were limited, although all patients who missed critical information were eliminated. Second, this was a single-center study that involved only one hospital in China; therefore, we could not determine if there were differences between different hospitals, and the generalizability of the results is debatable. A multicenter study with a larger sample is needed to confirm our results. Third, we only analyzed outpatients and did not expand to inpatients for comprehensive analysis. However, we did not think that this was important for the results, because the bowel preparations of inpatients are mostly guided by nurses, which weakened the influence of referring physicians. Finally, we did find significant differences between the two groups of referring physicians, but the exact cause of the discrepancy between these groups is still unclear. We suspect that excessive specialization has led to a remarkably different focus on the disease, which has led non-digestive physicians to ignore the importance of colonoscopy and has affected patient compliance with bowel cleansing as a result. Therefore, we suggest that other aspects should be given more attention, for example, providing theoretical instruction for non-digestive physicians and helping them identify high-risk patients, together with providing a targeted type or volume of laxative, to improve this situation.

In conclusion, our study found that the quality of intestinal preparation by non-digestive physicians was inferior to that of digestive physicians. The findings that the non-digestive physician may be a risk factor will be directly relevant to a wide range of real-world outpatients. New ideas to improve the quality of bowel preparation from the perspective of physicians, not only patients, for colonoscopies in the future will be necessary.



Data availability statement

The original contributions presented in the study are included in the article/supplementary materials. Further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving human participants were reviewed and approved by the Ethics committee of the First hospital of Ningbo (NO.2020-R281). Written informed consent from the participants’ legal guardian/next of kin was not required to participate in this study in accordance with the national legislation and the institutional requirements.



Author contributions

CL, CY, LX, XY, ZZ, and JX participated in the study’s conception and design. CY, LX, XY, HG, HL, JC, and WW provided the study materials and patients. CL, XY, HG, ZZ, JX, and WW collected data. CL, CY, HL, JC, and ZZ analyzed and explained the data. CL, CY, and LX participated in the manuscript writing. All authors contributed to manuscript revision, read, and approved the submitted version.



Funding

This work was supported by the Medical Health Science and Technology Project of Zhejiang Provincial Health Commission (no. 2018KY681 to Hongpeng Lu) and the Xiangshan Science and Technology Plan Projects (no. 2020C6011 to Jian Chen).



Acknowledgments

The authors thank the professional editors of AJE Company (www.aje.cn) for editing the English of this manuscript.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Abbreviations

ABP, adequate bowel preparation.



References

1. Bray, F, Ferlay, J, Soerjomataram, I, Siegel, RL, Torre, LA, and Jemal, A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin (2018) 68(6):394–424. doi: 10.3322/caac.21492

2. Shaukat, A, Shyne, M, Mandel, JS, Snover, D, and Church, TR. Colonoscopy with polypectomy reduces long-term incidence of colorectal cancer in both men and women: Extended results from the Minnesota colon cancer control study. Gastroenterology (2020) 160(4):1397–e1393. doi: 10.1053/j.gastro.2020.11.014

3. Hassan, C, East, J, Radaelli, F, Spada, C, Benamouzig, R, Bisschops, R, et al. Bowel preparation for colonoscopy: European society of gastrointestinal endoscopy (ESGE) guideline – update 2019. Endoscopy (2019) 51(08):775–94. doi: 10.1055/a-0959-0505

4. Harewood, GC, Sharma, VK, and de Garmo, P. Impact of colonoscopy preparation quality on detection of suspected colonic neoplasia. Gastrointest Endosc (2003) 58(1):76–9. doi: 10.1067/mge.2003.294

5. Sulz, MC, Kroger, A, Prakash, M, Manser, CN, Heinrich, H, and Misselwitz, B. Meta-analysis of the effect of bowel preparation on adenoma detection: Early adenomas affected stronger than advanced adenomas. PloS One (2016) 11(6):e0154149. doi: 10.1371/journal.pone.0154149

6. Baile-Maxia, S, Mangas-Sanjuan, C, Medina-Prado, L, Martinez-Sempere, J, Murcia, O, Ruiz-Gomez, F, et al. Diagnostic yield of early repeat colonoscopy after suboptimal bowel preparation in a fecal immunochemical test-based screening program. Endoscopy (2020) 52(12):1093–100. doi: 10.1055/a-1191-3011

7. Anderson, J, Baron, J, Ahnen, D, Barry, E, Bostick, R, Burke, C, et al. Factors associated with shorter colonoscopy surveillance intervals for patients with low-risk colorectal adenomas and effects on outcome. Gastroenterology (2017) 152(8):1933–43.e5. doi: 10.1053/j.gastro.2017.02.010

8. Menees, S, Kim, H, Elliott, E, Mickevicius, J, Graustein, B, and Schoenfeld, PJ. The impact of fair colonoscopy preparation on colonoscopy use and adenoma miss rates in patients undergoing outpatient colonoscopy. Gastrointest Endosc (2013) 78(3):510–6. doi: 10.1016/j.gie.2013.03.1334

9. Froehlich, F, Wietlisbach, V, Gonvers, J, Burnand, B, and Vader, JJ. Impact of colonic cleansing on quality and diagnostic yield of colonoscopy: The European panel of appropriateness of gastrointestinal endoscopy European multicenter study. Gastrointest Endosc (2005) 61(3):378–84. doi: 10.1016/S0016-5107(04)02776-2

10. Yadlapati, R, Johnston, ER, Gregory, DL, Ciolino, JD, Cooper, A, and Keswani, RN. Predictors of inadequate inpatient colonoscopy preparation and its association with hospital length of stay and costs. Dig Dis Sci (2015) 60(11):3482–90. doi: 10.1007/s10620-015-3761-2

11. Chorev, N, Chadad, B, Segal, N, Shemesh, I, Mor, M, Plaut, S, et al. Preparation for colonoscopy in hospitalized patients. Dig Dis Sci (2007) 52(3):835–9. doi: 10.1007/s10620-006-9591-5

12. Dik, V, Moons, L, Hüyük, M, van der Schaar, P, de Vos Tot Nederveen Cappel, W, Ter Borg, P, et al. Predicting inadequate bowel preparation for colonoscopy in participants receiving split-dose bowel preparation: development and validation of a prediction score. Gastrointest Endosc (2015) 81(3):665–72. doi: 10.1016/j.gie.2014.09.066

13. Hassan, C, Fuccio, L, Bruno, M, Pagano, N, Spada, C, Carrara, S, et al. A predictive model identifies patients most likely to have inadequate bowel preparation for colonoscopy. Clin Gastroenterol Hepatol (2012) 10(5):501–6. doi: 10.1016/j.cgh.2011.12.037

14. Gandhi, K, Tofani, C, Sokach, C, Patel, D, Kastenberg, D, Daskalakis, C, et al. Patient characteristics associated with quality of colonoscopy preparation: A systematic review and meta-analysis. Clin Gastroenterol Hepatol (2018) 16(3):357–69.e10. doi: 10.1016/j.cgh.2017.08.016

15. Kutyla, M, O'Connor, S, Hourigan, L, Kendall, B, Whaley, A, Meeusen, V, et al. An evidence-based approach towards targeted patient education to improve bowel preparation for colonoscopy. J Clin Gastroenterol (2020) 54(8):707–13. doi: 10.1097/MCG.0000000000001286

16. Leszczynski, A, MacArthur, K, Nelson, K, Schueler, S, Quatromoni, P, and Jacobson, B. The association among diet, dietary fiber, and bowel preparation at colonoscopy. Gastrointest Endosc (2018) 88(4):685–94. doi: 10.1016/j.gie.2018.06.034

17. Apostolov, R, Tan, N, and Vasudevan, A. Poor bowel preparation in crohn’s disease. Gastroenterology (2020) 159(2):440–2. doi: 10.1053/j.gastro.2020.03.030

18. Calderwood, AH, Schroy, PC 3rd, Lieberman, DA, Logan, JR, Zurfluh, M, and Jacobson, BC. Boston Bowel preparation scale scores provide a standardized definition of adequate for describing bowel cleanliness. Gastrointest Endosc (2014) 80(2):269–76. doi: 10.1016/j.gie.2014.01.031

19. Kastenberg, D, Bertiger, G, and Brogadir, S. Bowel preparation quality scales for colonoscopy. World J Gastroenterol (2018) 24(26):2833–43. doi: 10.3748/wjg.v24.i26.2833

20. Veldhuijzen, G, Klemt-Kropp, M, Terhaar Sive Droste, JS, van Balkom, B, van Esch, AAJ, and Drenth, JPH. Computer-based patient education is non-inferior to nurse counselling prior to colonoscopy: a multicenter randomized controlled trial. Endoscopy (2020) 53(3):254–63. doi: 10.1055/s-0039-1681542

21. Walter, B, Frank, R, Ludwig, L, Dikopoulos, N, Mayr, M, Neu, B, et al. Smartphone application to reinforce education increases high-quality preparation for colorectal cancer screening colonoscopies in a randomized trial. Clin Gastroenterol Hepatol (2020) 19(2):331–338.e335. doi: 10.1016/j.cgh.2020.03.051.

22. Alvarez-Gonzalez, MA, Pantaleon Sanchez, MA, Bernad Cabredo, B, Garcia-Rodriguez, A, Frago Larramona, S, Nogales, O, et al. Educational nurse-led telephone intervention shortly before colonoscopy as a salvage strategy after previous bowel preparation failure: a multicenter randomized trial. Endoscopy (2020) 52(11):1026–35. doi: 10.1055/a-1178-9844

23. Liu, A, Yan, S, Wang, H, Lin, Y, Wu, J, Fu, L, et al. Ward nurses-focused educational intervention improves the quality of bowel preparation in inpatients undergoing colonoscopy: A CONSORT-compliant randomized controlled trial. Med (Baltimore) (2020) 99(36):e20976. doi: 10.1097/MD.0000000000020976

24. Hassan, C, East, J, Radaelli, F, Spada, C, Benamouzig, R, Bisschops, R, et al. Bowel preparation for colonoscopy: European society of gastrointestinal endoscopy (ESGE) guideline - update 2019. Endoscopy (2019) 51(8):775–94. doi: 10.1055/a-0959-0505

25. Gimeno-García, A, Baute, J, Hernandez, G, Morales, D, Gonzalez-Pérez, C, Nicolás-Pérez, D, et al. Risk factors for inadequate bowel preparation: A validated predictive score. Endoscopy (2017) 49(06):536–43. doi: 10.1055/s-0043-101683

26. Mahmood, S, Farooqui, SM, and Madhoun, MF. Predictors of inadequate bowel preparation for colonoscopy: A systematic review and meta-analysis. Eur J Gastroenterol Hepatol (2018) 30(8):819–26. doi: 10.1097/MEG.0000000000001175

27. Kim, B, Kim, BC, Kim, J, Oh, HJ, Ryu, KH, Park, BJ, et al. Quality of bowel preparation for colonoscopy in patients with a history of abdomino-pelvic surgery: Retrospective cohort study. Yonsei Med J (2019) 60(1):73–8. doi: 10.3349/ymj.2019.60.1.73

28. Alvarez-Gonzalez, MA, Pantaleon, MA, Flores-Le Roux, JA, Zaffalon, D, Amoros, J, Bessa, X, et al. Randomized clinical trial: A normocaloric low-fiber diet the day before colonoscopy is the most effective approach to bowel preparation in colorectal cancer screening colonoscopy. Dis Colon Rectum (2019) 62(4):491–7. doi: 10.1097/DCR.0000000000001305

29. Yang, D, Tao, K, Chen, G, Zhang, L, He, Q, and Xu, H. Randomized controlled trial of polyethylene glycol versus oral sodium phosphate for bowel preparation in unsedated colonoscopy. Gastroenterol Res Pract (2020) 2020:6457079. doi: 10.1155/2020/6457079

30. Li, DF, Luo, MH, Du, QQ, Zhang, HY, Tian, YH, Liu, TT, et al. Efficacy of low-dose versus high-dose simethicone with polyethylene glycol for bowel preparation: A prospective randomized controlled trial. J Gastroenterol Hepatol (2020) 35(9):1488–94. doi: 10.1111/jgh.15022

31. Zhang, X, Wu, Q, Wei, M, Ding, Y, Gu, C, Liu, S, et al. Low-residual diet versus clear-liquid diet for bowel preparation before colonoscopy: Meta-analysis and trial sequential analysis of randomized controlled trials. Gastrointestinal Endoscopy (2020) 92(3):508–18.e3. doi: 10.1016/j.gie.2020.04.069

32. Cheng, P, Ma, R, Wang, S, Fang, J, Zhong, Z, Bai, Y, et al. Effect of the high-FODMAP diet on bowel preparation for colonoscopy: A multicenter, prospective cohort study. Gastroenterol Res Practice (2020) 2020:1–8. doi: 10.1155/2020/1612040

33. Hsueh, F-C, Wang, H-C, Sun, C-A, Tseng, C-C, Han, T-C, Hsiao, S-M, et al. The effect of different patient education methods on quality of bowel cleanliness in outpatients receiving colonoscopy examination. Appl Nurs Res (2014) 27(2):e1–5. doi: 10.1016/j.apnr.2013.12.004





Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Liu, Yuan, Gao, Zhang, Wang, Xie, Lu, Chen, Yu and Xu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fgstr.2022.946459_cover.jpg
’ frontiers | Frontiers in Gastroenterology

Real-word evaluation of
differences in bowel preparation
for colonoscopy between
the digestive and the non-

digestive physicians: A
retrospective study





OEBPS/Images/fgstr-01-946459-g002.jpg
Adequate bowel preparation (BBPS)

100%

80%

60%

40%

20%

0%

P<<0.001

\
84. 2%

Digestive physicians

Non-digestive physicians





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Real-word evaluation of differences in bowel preparation for colonoscopy between the digestive and the non-digestive physicians: A retrospective study

      

        		

          Introduction

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Method

        

          		

            Study design

          



          		

            Patients and procedure

          



          		

            Outcomes

          



          		

            Statistical analysis

          



        



        



        		

          Results

        

          		

            Patient characteristics

          



          		

            Outcome

          



        



        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/fgstr-01-946459-g003.jpg
[Digestive physician
100% P<0.001 P=0.115 lon-digestive physician

N— 94.4%

P=0.001

90% 89.5%

80.6%
80%

70%

72
4
o
2
=
=)
g
g
=4
&
=
°
E
2
2
b=t
3

60%

<)
=]
=

Right colon Transverse colon Left colon Total score





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Characteristic

Non-digestive physician
Sex

Age

BMI

History of abdominal operation
Comorbidity
Cardiovascular disease
Metabolic disease
Digestive discase
Neurologic disease
Constipation

Low-residue diet

ClI, confidence interval; OR, odds ratio; BMI, body mass index.

OR

0.46
1.06
1.01
0.94
093

0.97
0.60
1.64
0.27
151
0.49

Univariate analysis, P
95%CI

0.32-0.67
0.73-1.53
1.00-1.02
0.88-1.00
0.63-1.37

0.63-1.50
0.37-0.96
0.36-7.41
0.05-1.34
1.00-2.44
0.32-0.74

<0.001
0.759
0.184
0.034
0.725

0.904
0.031
0.702
0.108
0.052
0.001

OR

0.45

0.93

1.69

1.58
0.50

Multivariate analysis, P
95%CI

0.31-0.66

0.87-0.99

0.68-4.23

0.99-2.52
0.32-0.77

<0.001

0.017

0.267

0.057
0.002





OEBPS/Images/fgstr-01-946459-g001.jpg
Screened outpatients for colonoscopy
(n=739)

Included in final analysis
(n=671)

Digestive physicians
(n=392)

Adequate cleansing (n=330)
Inadequate cleansing (n=62)

Excluded (n=68)
Query failed (n=47)
Incomplete colonoscopy (n=5)
Incomplete baseline data (n=16)

Non-digestive physicians

(n=279)

Adequate cleansing (n=198)
Inadequate cleansing (n=81)






OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Gastroenterology





OEBPS/Images/fgstr-01-946459-g004.jpg
BBPS

DI gestive physician

[Non-digestive physician
% Py P<0.001

P<0.001 P<0.001

]

Right colon Transverse colon Left colon Total score





OEBPS/Images/table1.jpg
Characteristic Digestive physiciann Non-digestive physician P-value

(n=392) (n=279)
Sex, 1 (%)
Male 189 (48.2) 133 (47.7) 0.889
Female 203 (51.8) 146 (52.3)
Age, mean + SD (years) 527 £ 138 51.8 +13.1 0.402
BMI, mean + SD (kg/mz) 22832 233 £39 0.063
History of abdominal
operation, 1 (%) 140 (35.7) 91 (32.6) 0.405
Comorbidity, n (%)
Cardiovascular disease 98 (25.0) 59 (21.2) 0.255
Metabolic disease 56 (14.3) 46 (16.5) 0.422
Digestive disease 8 (2.0) 6(22) >0.999
Neurologic disease 4(1.0) 2(07) >0.999
Constipation 72 (18.4) 50 (17.9) 0.883
Low-residue diet 319 (81.4) 214 (76.7) 0.140

Data are presented as the mean + standard deviation or number (percentage) as appropriate; SD, standard deviation; BMI, body mass index.





