Effects of a 1-day versus 3-day low-residue diet on bowel preparation quality, colonoscopy outcomes, dietary adherence, and patient satisfaction: a randomized controlled trial
Low-residue diet duration before colonoscopy
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Abstract
Purpose
This study compared the effects of 1-day and 3-day low-residue diet (LRD) regimens on bowel preparation quality, adenoma and polyp detection rates, dietary adherence, and patient satisfaction among patients undergoing colonoscopy.

Methods
This randomized controlled trial was conducted from December 2022 to March 2023 and was registered as KCT0008463. A total of 153 participants were assigned to the experimental group (1-day LRD, n=77) or the control group (3-day LRD, n=76). Both groups received a 1-L split-dose polyethylene glycol solution for bowel cleansing. Outcomes included Boston Bowel Preparation Scale scores, adenoma and polyp detection rates, dietary adherence, and satisfaction with the preparation process. Data were analyzed using the chi-square test, Fisher’s exact test, and the Mann-Whitney U test.

Results
No significant between-group differences were observed in bowel preparation quality (Z=−0.10, p=.919), adenoma detection rate (χ2=0.16, p=.690), or polyp detection rate (χ2=0.55, p=.460). However, the experimental group had significantly higher dietary adherence (χ2=5.52, p=.019) and overall satisfaction (Z=−2.76, p=.006). Willingness to repeat the same preparation method did not differ significantly between groups (χ2=0.02, p=.877).

Conclusion
A 1-day LRD regimen showed bowel preparation quality and lesion detection outcomes comparable to those of the conventional 3-day regimen, while improving dietary adherence and overall satisfaction. These findings provide practical evidence to support pre-colonoscopy nursing education and patient-centered bowel preparation.
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Introduction
Colorectal cancer (CRC) is one of the most frequently diagnosed malignant tumors worldwide and remains a major cause of cancer-related mortality. In Korea, CRC ranks as the third leading cause of cancer death following lung and liver cancer, with the mortality rate continuously increasing over the past decade to 18.2 deaths per 100,000 population in 2023 [1,2]. Despite this growing disease burden, CRC is considered highly preventable and treatable when detected early, with reported survival rates ranging from 82% to 94% [3]. Colonoscopy plays a pivotal role in both the early diagnosis and prevention of CRC by enabling the detection and removal of precancerous adenomas as well as endoscopic treatment of early-stage lesions [4]. Reflecting this importance, colonoscopy has been included in the Korean National Cancer Screening Program since 2004 [4]. To address the rising incidence of early-onset CRC, the Korean Colorectal Cancer Screening Guidelines: The 2025 Revision recently lowered the screening age from 50 to 45 years [5]. This expansion of the screening population highlights the growing need for more efficient and patient-centered bowel preparation strategies.
Since colonoscopy relies on direct visual inspection of the colonic mucosa, adequate bowel cleansing is essential for accurate diagnosis and treatment. Therefore, pre-colonoscopy bowel preparation, including dietary restrictions and bowel purgative intake, is imperative [6]. Current bowel preparation guidelines generally recommend a low-residue diet (LRD) restricting high-fiber foods such as vegetables and fruits, or a clear liquid diet (CLD), in order to minimize fecal residue before the procedure [7,8]. However, despite its clinical necessity, many patients perceive the bowel preparation process as more distressing than the colonoscopy itself, describing it as an “exhausting process” [9,10]. Since bowel cleansing quality is highly dependent on patient adherence to these preparation instructions [6], establishing a preparation regimen that is both clinically effective and practically manageable is crucial.
Poor adherence to dietary restrictions can result in inadequate bowel preparation, in which residual stool obscures mucosal visualization and increases the likelihood of missed adenomas or precancerous lesions [6]. Recent evidence has shown that inadequate bowel preparation is associated with a 4.66-fold higher risk of death from CRC compared with adequate preparation [11]. In addition, inadequate bowel preparation has been associated with prolonged cecal intubation time and reduced procedural efficiency, often requiring excessive air insufflation, repeated suctioning, and additional cleansing maneuvers, all of which contribute to abdominal pain, bloating, and greater patient discomfort [7,12]. In severe cases, if perforation occurs, the risk of peritonitis may also increase [13]. Furthermore, incomplete examinations caused by inadequate bowel preparation frequently require repeat colonoscopy within a shortened interval, imposing an additional socioeconomic burden on healthcare systems; even a 1 percentage point improvement in adequate bowel cleansing has been shown to generate measurable per-patient cost savings [7,14].
International guidelines, such as those from the American Society for Gastrointestinal Endoscopy and the European Society for Gastrointestinal Endoscopy, recommend a 1-day LRD or a combination of a CLD and LRD as effective pre-colonoscopy dietary regimens [7,8]. In contrast, a stricter 3-day LRD is still commonly recommended in Korean clinical practice [15,16]. This cautious approach can be largely attributed to the widespread perception among domestic clinicians that traditional Korean dietary patterns—characterized by a high daily intake of high-fiber staple foods, unrefined grains, and fibrous fermented vegetables (such as kimchi and seaweeds)—may result in greater fecal residue and suboptimal bowel cleansing compared to Western populations [17,18]. Consequently, healthcare providers have maintained a cautious reluctance to shorten the restriction period without local empirical validation, believing that Korean patients might exhibit different bowel preparation outcomes due to these distinct dietary habits.
However, such prolonged dietary restriction is associated with lower adherence, decreased patient satisfaction, impaired quality of life, and reduced willingness to undergo repeat colonoscopy [19-23]. Although several randomized controlled trials (RCTs) conducted outside Korea have shown that shortening the duration of dietary restriction does not compromise bowel preparation quality or colonoscopy outcomes, evidence regarding its applicability in Korean patients remains limited. To our knowledge, no previous Korean study has directly compared the clinical effectiveness and patient adherence between 1-day and conventional 3-day LRD regimens. Given this gap between international evidence and local clinical practice, a well-designed study is justified to evaluate whether the international 1-day recommendation can be safely and effectively applied to Korean patients despite their unique dietary background. Therefore, this study aimed to compare a 1-day LRD regimen with the conventional 3-day regimen used in Korea. The specific hypotheses are as follows: A 1-day LRD, compared to a 3-day LRD, will result in (1) comparable bowel preparation quality, (2) no significant differences in adenoma detection rate (ADR) and polyp detection rate (PDR), (3) improved dietary adherence, and (4) greater satisfaction with the preparation process.

Methods
1. Study design
This study was a two-arm, parallel-group, assessor-blinded RCT designed to compare the effects of 1-day versus 3-day LRD durations on bowel preparation quality in patients undergoing colonoscopy. The study was conducted and reported in accordance with the Consolidated Standards of Reporting Trials (CONSORT) 2010 guidelines. The study flow from enrollment to final analysis is presented in Figure 1. The study protocol was prospectively registered with the Clinical Research Information Service of the Korea National Institute of Health (KCT0008463).
[image: Figure 1.]
Figure 1. Figure caption


2. Setting and sample
The study population consisted of patients scheduled for colonoscopy at B University Hospital in City A, Korea. Since the quality of bowel cleansing is significantly influenced by the patient’s ability to follow complex dietary and purgative instructions [6], outpatients who were able to independently perform self-care at home were included. B University Hospital was selected because it routinely uses a standardized 1-L split-dose polyethylene glycol regimen, thereby allowing comparison of dietary restriction duration under a consistent purgative protocol.
The inclusion criteria were as follows: (1) adults aged 19 years or older; (2) patients scheduled for outpatient colonoscopy at the Digestive Cancer Center; (3) ability to communicate effectively and provide informed consent; and (4) absence of cognitive or sensory impairments that would hinder the understanding of the dietary instructions. The exclusion criteria were as follows: (1) presence of medical conditions affecting bowel motility or safety, such as congestive heart failure, acute liver failure, or end-stage kidney disease; (2) currently pregnant or lactating; (3) a documented history of inadequate bowel cleansing; and (4) presence of a physical or mental illness requiring professional psychiatric treatment that could interfere with adherence to the dietary restriction.
Sample size was calculated using G*Power ver. 3.1.9.6 (Heinrich-Heine-Universität Düsseldorf) [24]. The Boston Bowel Preparation Scale (BBPS) total score was selected as the primary outcome for sample size estimation. Because previous RCTs comparing short- and multi-day LRD regimens consistently reported comparable bowel cleansing outcomes and no Korea-specific effect size was available [19-23], a conservative medium effect size (d=0.47), approximating Cohen’s conventional medium effect size [25], was pre-specified to detect a clinically meaningful between-group difference in a two-tailed comparative design. With a significance level (α) of .05 and a statistical power (1–β) of .80 for a two-tailed independent t-test, the required minimum sample size was 73 participants per group. Considering a potential dropout rate of 15%, a total of 174 participants (87 per group) were recruited.
Of the 254 individuals assessed for eligibility, 80 were excluded because they declined to participate (n=45) or did not meet the inclusion/exclusion criteria (n=35). Of the 174 participants initially enrolled, 21 were excluded during the study: two canceled due to hypertension, four failed to complete bowel purgative regimen due to adverse reactions (nausea/vomiting), one withdrew consent, and 14 were lost to follow-up because of schedule changes. Finally, 153 participants (77 in the experimental group and 76 in the control group) were included in the final analysis (Figure 1).

3. Randomization, allocation concealment, and blinding
Randomization was performed based on a computer-generated random number sequence created through Random.org prior to the study. To ensure allocation concealment, the assignment sequence was maintained in a secure, password-protected digital file. The principal investigator enrolled the participants and accessed the next consecutive assignment in the sequence only after the participant had completed the baseline assessment and provided written informed consent. This protocol ensured that group assignment was strictly concealed until the moment of allocation.
To minimize procedural bias, the endoscopist performing the colonoscopy and the two independent assessors evaluating bowel preparation quality were blinded to group allocation throughout the study. To maintain this blinding, all colonoscopic images were de-identified by masking sensitive information, including the enrollment number, sex, and name, before being provided to the assessors for scoring.

4. Baseline characteristics
The baseline characteristics included 14 variables selected based on previously reported factors associated with bowel preparation quality [26,27]. These included sex, age, height, weight, smoking status, gastrointestinal symptoms, and the presence of constipation. To account for physiological and pharmacological factors affecting bowel motility, medical history (Parkinson’s disease and stroke) and current use of medications (antidepressants and opioid analgesics) were recorded. Additionally, socioeconomic factors were assessed, including level of education (to evaluate its potential influence on the understanding of dietary instructions), monthly income, and the presence of a chaperone to support adherence to the bowel preparation process.

5. Measurements
1) Bowel preparation quality
Bowel preparation quality was assessed using the BBPS developed by Lai et al. [28]. The BBPS divides the colon into three segments (right, transverse, and left colon). Each segment is scored from 0 to 3 according to the degree of mucosal visualization after cleansing. The scores from all three segments are summed to calculate the BBPS total score, which ranges from 0 to 9, with higher scores indicating better bowel cleansing quality. A total score of 6 or higher was considered “adequate bowel preparation” based on established clinical validation criteria demonstrating that this threshold is sufficient for reliable polyp detection and renders early repeat colonoscopy unnecessary [8].
Bowel preparation quality was independently evaluated using saved colonoscopic images by two dedicated independent assessors who participated throughout the entire study: one board-certified endoscopist and one endoscopy unit nurse with more than 7 years of clinical experience. Prior to evaluation, both assessors completed BBPS training by reviewing the official BBPS instructional video provided by the developers and practiced scoring using sample colonoscopic images. Previous studies have demonstrated high inter-rater reliability and validity of the BBPS, including in Korean populations [28,29]. In the present study, inter-rater reliability was excellent, with an intraclass correlation coefficient of .947.

2) Adenoma and polyp detection rates
ADR was defined as the percentage of participants with at least one histopathologically confirmed adenoma among all colonoscopies performed. PDR was defined as the percentage of participants with at least one polyp detected during colonoscopy. Both outcomes were calculated as percentages based on the total number of colonoscopies.

3) Diet adherence
Diet adherence was assessed using two complementary measures to evaluate both protocol compliance and qualitative strictness. First, the adherence rate (categorical) was operationalized through a multiple-choice question asking, “When did you start restricting your diet for the colonoscopy?” Participants who strictly complied with their assigned group protocol timeline (initiating the restriction 1 day before the procedure for the experimental group, and ≥3 days before for the control group) were classified as ‘adherent.’ Conversely, those who failed to meet their specific group requirement—including those who initiated the diet later than instructed or reported no restriction—were classified as ‘non-adherent.’ Second, adherence to dietary guidelines was measured using a 6-item scale originally developed by Yu [30] and revised based on the guidelines of the Korean Society of Gastrointestinal Endoscopy. Each item was rated on a 4-point Likert scale ranging from 1 (“did not follow at all”) to 4 (“strictly followed”), with higher total scores indicating greater adherence. At the time of development, the instrument demonstrated a content validity index of 1.0 and a Cronbach’s α of .81 [30]. In the present study, Cronbach’s α was .79. Permission to use and modify the adherence scale was explicitly obtained from the original author [30].

4) Preparation process satisfaction
Preparation process satisfaction was assessed using survey items adapted from a previously published study by Thukral et al. [31]. To minimize patient burden and focus on the primary endpoints, we extracted four core items directly related to the preparation experience, omitting the side-effect profiles from the original survey. The questionnaire evaluated the ease of diet (1–3 points), ease of laxative intake (1–4 points), and overall satisfaction (1–4 points). To calculate this, the scores of these first three items were reverse-scored and averaged to calculate a single continuous satisfaction score ranging from 1.00 to 3.67 points, with higher scores indicating a more comfortable and satisfactory preparation experience. Additionally, the final item assessed the willingness to repeat the same preparation method for a future colonoscopy, using a standalone dichotomous (yes/no) response format. The content validity of the adapted questionnaire was verified by an expert panel to ensure clinical relevance.


6. Data collection and procedure
Data collection was conducted from December 2022 to March 2023. After written informed consent was obtained, participants were randomly assigned to either the experimental or control group. Baseline characteristics were collected using a structured questionnaire.
1) Pre-intervention education
All participants received standardized verbal education and printed instructional materials regarding bowel purgative intake and dietary restrictions from the researcher. The educational session lasted approximately 15 minutes and used actual samples of the prescribed bowel purgatives as well as group-specific patient information leaflets. The leaflets included detailed instructions on purgative intake, general precautions, and lists of permissible and restricted foods according to the assigned LRD duration. The educational materials were developed by the researcher and content-validated by a separate expert panel consisting of two gastroenterologists and two endoscopy nurses, none of whom were involved in the subsequent outcome assessments. Participants were also provided with the researcher’s contact information for questions related to the preparation process.

2) Interventions
To prevent treatment contamination, participants were restricted from encountering each other during the pre-intervention evaluation and throughout the intervention process. Except for the LRD duration, all colonoscopy preparation protocols were identical for both groups; both groups received a standardized 1-L split-dose polyethylene glycol solution for bowel cleansing with identical instructions and timing of administration.
(1) Experimental group (1-day LRD regimen)
Participants assigned to the experimental group were permitted to consume a regular diet until 2 days prior to the colonoscopy. On the day immediately preceding the procedure (1 day prior), they were strictly instructed to follow a standardized LRD. Allowed foods included white rice, white bread, tofu, eggs, and clear broths, while high-fiber foods such as brown rice, vegetables, fruits, seeds, and seaweeds were entirely prohibited.

(2) Control group (3-day LRD regimen)
Participants assigned to the control group followed the conventional restrictive protocol. They were required to initiate the strict LRD starting 3 days prior to the scheduled colonoscopy and maintain it continuously for 72 hours. The list of permissible and prohibited foods was identical to that of the experimental group, but the chronological burden of restriction was extended over three consecutive days.

(3) Day-of-procedure protocol and outcome evaluation
On the day of the colonoscopy, participants arrived at the Endoscopy Unit at their scheduled times. Prior to the procedure, they were surveyed to assess their dietary adherence and satisfaction with the preparation process. Following the colonoscopy procedures, the de-identified colonic images were evaluated for bowel preparation quality by the two independent assessors. Subsequently, the researcher reviewed colonoscopy reports and histopathological findings to determine the ADR and PDR.



7. Ethical considerations
The study was approved by the Institutional Review Board (IRB) of B University Hospital (IRB No. 2022-10-046-007). All participants were informed of the study purpose, procedures, potential risks, and their right to withdraw at any time without disadvantage. Written informed consent was obtained from all participants prior to enrollment. To ensure confidentiality, all collected data were anonymized and used solely for research purposes.

8. Data analysis
Data were analyzed using IBM SPSS Statistics for Windows ver. 27.0 (IBM Corp.). Participants’ demographic and health-related characteristics were analyzed using frequencies, percentages, means, and standard deviations. Homogeneity between the experimental and control groups was examined using the chi-square test (or Fisher’s exact test) for categorical variables and the independent t-test for continuous variables. Normality of continuous outcome variables was assessed using the Shapiro-Wilk test, which indicated that the assumption of normality was not satisfied. Therefore, differences between the two groups in bowel preparation quality, dietary adherence scores, and preparation process satisfaction were analyzed using the Mann-Whitney U test. Differences in ADR, PDR, adherence rate, and willingness to repeat the preparation method were analyzed using the chi-square test or Fisher’s exact test, as appropriate. Statistical significance was set at p<.05. Effect sizes were calculated to supplement the interpretation of statistical significance. For continuous outcomes analyzed using the Mann-Whitney U test, effect size r was calculated as |Z|/√N. For categorical outcomes, risk differences (RDs) with 95% confidence intervals (CIs) were calculated to estimate absolute between-group differences.


Results
1. Baseline characteristics and homogeneity of the study groups
A total of 153 participants completed the study, including 77 in the experimental group (1-day LRD) and 76 in the control group (3-day LRD). The baseline demographic and health-related characteristics of the participants are presented in Table 1. The mean age of the participants was 59.6±14.3 years, and men accounted for 59.5% of the participants. Most participants were married and were accompanied by a chaperone on the day of colonoscopy. The mean body mass index was 24.24±4.49 kg/m2, and 24.8% of participants reported constipation.
Table 1. Homogeneity of demographic and health-related characteristics between the study groups (N=153)
	Characteristic	Total (n=153)	Exp. (n=77)	Con. (n=76)	χ2/t	p
	Age (yr)	59.6±14.3	59.4±15.0	59.8±13.5	–0.16	.877
	Sex				0.35	.554
	 Male	91 (59.5)	44 (57.1)	47 (61.8)		
	 Female	62 (40.5)	33 (42.9)	29 (38.2)		
	Marital status				0.35	.950
	 Married	106 (69.3)	52 (67.5)	54 (71.1)		
	 Unmarried	16 (10.5)	9 (11.7)	7 (9.2)		
	 Divorced/separated/bereaved	31 (20.3)	16 (20.8)	15 (19.7)		
	Education				0.61	.735
	 ≤Middle school	50 (32.7)	24 (31.2)	26 (34.2)		
	 High school	49 (32.0)	27 (35.0)	22 (28.9)		
	 ≥College	54 (35.3)	26 (33.8)	28 (36.9)		
	Occupation				1.13	.288
	 Yes	122 (79.7)	64 (83.1)	58 (76.3)		
	 No	31 (20.3)	13 (16.9)	18 (23.7)		
	Income				2.32	.314
	 High	13 (8.5)	6 (7.8)	7 (9.2)		
	 Medium	83 (54.2)	46 (59.7)	37 (48.7)		
	 Low	57 (37.3)	25 (32.5)	32 (42.1)		
	Chaperone				1.63	.201
	 Present	134 (87.6)	70 (90.9)	64 (84.2)		
	 Absent	19 (12.4)	7 (9.1)	12 (15.8)		
	Smoking				0.52	.469
	 Yes	72 (47.1)	34 (44.2)	38 (50.0)		
	 No	81 (52.9)	43 (55.8)	38 (50.0)		
	Body mass index (kg/m2)	24.24±4.49	24.74±5.44	23.73±3.21	1.40	.164
	Constipation				0.63	.427
	 Yes	38 (24.8)	17 (22.1)	21 (27.6)		
	 No	115 (75.2)	60 (77.9)	55 (72.4)		
	Antidepressant				0.09	.765
	 Yes	15 (9.8)	7 (9.1)	8 (10.5)		
	 No	138 (90.2)	70 (90.9)	68 (89.5)		
	Opioid analgesicsa)				-	.120
	 Yes	3 (2.0)	0 (0.0)	3 (3.9)		
	 No	150 (98.0)	77 (100.0)	73 (96.1)		
	Parkinson diseasea)				-	.497
	 Yes	1 (0.7)	0 (0.0)	1 (1.3)		
	 No	152 (99.3)	77 (100.0)	75 (98.7)		
	Strokea)				-	.327
	 Yes	9 (5.9)	3 (3.9)	6 (7.9)		
	 No	144 (94.1)	74 (96.1)	70 (92.1)		


Values are presented as mean±standard deviation or number (%).Con, control group; Exp, experimental group.
a)By Fisher’s exact test.


Homogeneity testing revealed no statistically significant differences between the experimental and control groups in any demographic or health-related characteristics, indicating that the two groups were comparable at baseline (p>.05).

2. Comparison of outcomes between groups
1) Bowel preparation quality
Differences in bowel preparation quality according to LRD duration are presented in Table 2. There were no statistically significant differences in the total BBPS scores between the experimental group and the control group (Z=–0.10, p=.919, r=.01). Likewise, no significant differences were observed in any individual colon, including the right colon (Z=–0.92, p=.356, r=.07), transverse colon (Z=–0.03, p=.976, r=.00), and left colon (Z=–1.00, p=.320, r=.08). Inadequate bowel preparation was observed in one1 participant (1.3%) in the experimental group and three participants (3.9%) in the control group, with no statistically significant difference between groups (p=.367; RD, –0.03; 95% CI, –0.08 to 0.02). These findings suggest that shortening the LRD to 1 day did not adversely affect bowel preparation quality.
Table 2. Comparison of bowel preparation quality and colonoscopy outcomes between groups (N=153)
	Variable	Exp. (n=77) n (%) or median (IQR)	Con. (n=76) n (%) or median (IQR)	Z/χ2	p	Effect size r or RD (95% CI)
	BBPS score					
	 Total	9.00 (8.50–9.00)	9.00 (8.88–9.00)	–0.10	.919	.01
	 Right colona)	3.00 (3.00–3.00)	3.00 (2.88–3.00)	–0.92	.356	.07
	 Transverse colona)	3.00 (3.00–3.00)	3.00 (3.00–3.00)	–0.03	.976	.00
	 Left colona)	3.00 (3.00–3.00)	3.00 (3.00–3.00)	–1.00	.320	.08
	 Inadequate bowel preparation (BBPS <6)b)				.367	–0.03 (–0.08 to 0.02)
	  Yes	1 (1.3)	3 (3.9)			
	  No	76 (98.7)	73 (96.1)			
	 Adequate right colon preparation (score ≥2)			0.56	.456	0.03 (–0.04 to 0.10)
	  Yes	74 (96.1)	71 (93.4)			
	  No	3 (3.9)	5 (6.6)			
	Adenoma and polyp detection					
	 ADR			0.16	.690	–0.03 (–0.19 to 0.12)
	  Yes	30 (39.0)	32 (42.1)			
	  No	47 (61.0)	44 (57.9)			
	 PDR			0.55	.460	–0.06 (–0.22 to 0.10)
	  Yes	40 (51.9)	44 (57.9)			
	  No	37 (48.1)	32 (42.1)			


Z and r are reported for the Mann-Whitney U test; χ2 and RD (95% CI) are reported for the chi-square test. For Fisher’s exact test, only p-values and RD (95% CI) are reported.ADR, adenoma detection rate; BBPS, Boston Bowel Preparation Scale; CI, confidence interval; Con, control group; Exp, experimental group; IQR, interquartile range; PDR, polyp detection rate; r, effect size for the Mann-Whitney U test; RD, risk difference.
a)Although the median and IQR values for some segmental BBPS scores appear identical due to a ceiling effect, the Mann-Whitney U test compares the overall rank distribution, including the distribution of lower scores, and therefore can produce different Z-scores and p-values.
b)By the Fisher exact test.



2) Adenoma and polyp detection rates
Differences in ADR and PDR between the two groups are presented in Table 2. No statistically significant differences were observed between the experimental and control groups in ADR (χ2=0.16, p=.690; RD, –0.03; 95% CI, –0.19 to 0.12) or PDR (χ2=0.55, p=.460; RD, –0.06; 95% CI, –0.22 to 0.10). These findings suggest that shortening the LRD duration did not adversely affect adenoma or polyp detection during colonoscopy.

3) Dietary adherence
The results comparing dietary adherence between the experimental and control groups are presented in Table 3. The adherence rate to the prescribed LRD duration was significantly higher in the experimental group than in the control group (χ2=5.52, p=.019; RD, 0.19; 95% CI, 0.03 to 0.34). However, no statistically significant difference was found between the two groups in dietary adherence scale scores (Z=–1.05, p=.295, r=.08).
Table 3. Comparison of dietary adherence and preparation process satisfaction between the groups (N=153)
	Variable	Exp. (n=77) n (%) or median (IQR)	Con. (n=76) n (%) or median (IQR)	Z/χ2	p	Effect size r or RD (95% CI)
	Dietary adherence					
	 Adherence rate			5.52	.019	0.19 (0.03 to 0.34)
	  Yes	50 (64.9)	35 (46.1)			
	  No	27 (35.1)	41 (53.9)			
	 Dietary adherence score	24.00 (20.50–24.00)	24.00 (22.00–24.00)	–1.05	.295	.08
	Preparation satisfaction					
	 Overall satisfaction	3.00 (2.67–3.33)	2.67 (2.00–3.33)	–2.76	.006	.22
	 Willing to repeat			0.02	.877	–0.01 (–0.14 to 0.12)
	  Yes	60 (77.9)	60 (78.9)			
	  No	17 (22.1)	16 (21.1)			


Z and r are reported for the Mann-Whitney U test; χ2 and RD (95% CI) are reported for the chi-square test. Adherence rate: percentage of protocol compliance. Dietary adherence score: 6 items (range, 6–24). Overall satisfaction: average of 3 items (range, 1–3.67).CI, confidence interval; Con, control group; Exp, experimental group; IQR, interquartile range; r, effect size for the Mann-Whitney U test; RD, risk difference.



4) Satisfaction with the bowel preparation process
The results comparing satisfaction with the bowel preparation process between the experimental and control groups are presented in Table 3. Overall satisfaction scores were significantly higher in the experimental group than in the control group (Z=–2.76, p=.006, r=.22). In contrast, no statistically significant difference was observed between the two groups in willingness to repeat the same preparation method (χ2=0.02, p=.877; RD, –0.01; 95% CI, –0.14 to 0.12).



Discussion
To our knowledge, this is one of the first RCTs conducted in Korea to evaluate the effects of LRD duration on bowel preparation quality, clinical indicators (ADR and PDR), dietary adherence, and preparation process satisfaction among patients undergoing colonoscopy.
The primary finding of this study was that shortening the LRD duration from 3 days to 1 day maintained bowel preparation quality at a level comparable to that of the conventional 3-day regimen. No significant between-group differences were observed in total BBPS scores or in segmental BBPS scores of the right, transverse, and left colon. In our study, inadequate bowel preparation was rare in both groups (1.3% vs. 3.9%), and the RD was small with a 95% CI crossing zero (RD, –0.03; 95% CI, –0.08 to 0.02). This finding is highly consistent with a recently published meta-analysis [32], which also reported no significant difference between single-day and multi-day LRD regimens (pooled odds ratio, 1.03; 95% CI, 0.76 to 1.41) and showed comparable adequate preparation rates (90.1% vs. 89.7%). Together, these results support the interpretation that extending dietary restriction beyond 1 day provides no additional clinical benefit for bowel cleansing.
In addition, ADR and PDR, which are clinically important indicators reflecting the effectiveness and safety of colonoscopy, were also comparable between the two groups. These findings are consistent with previous international RCTs and systematic reviews reporting that extending the duration of dietary restriction beyond 1 day does not provide additional benefit in bowel cleansing quality or lesion detection [19-23,32]. Collectively, these findings suggest that extending dietary restriction beyond 1 day may not provide additional benefit for bowel cleansing outcomes [32]. A plausible explanation for this comparable efficacy is that while a longer 3-day restriction theoretically minimizes fiber residue, it simultaneously reduces overall food intake. This marked reduction can decrease fecal bulk and slow down colonic transit, thereby paradoxically offsetting any incremental cleansing advantages which may partly explain why extending the restriction period did not yield superior clinical benefit over a 1-day regimen [33]. Furthermore, such prolonged regimens impose greater burdens on patients' daily lives, significantly decreasing patient tolerability and compliance [32].
Both US and European guidelines emphasize achieving adequate bowel cleansing in at least 90% of colonoscopy examinations as a quality benchmark [7,8]. In the present study, more than 90% of participants in the 1-day LRD group achieved adequate bowel preparation in both the total colon and right colon, supporting the clinical adequacy of the shortened regimen. Because the right colon is considered a vulnerable site for interval CRC due to the relatively high likelihood of missed lesions during colonoscopy [34], adequate cleansing of this segment is particularly important. Therefore, these findings suggest that reducing the duration of dietary restriction does not compromise the practical quality of colonoscopy.
Another important finding was that the adherence rate to the prescribed dietary duration was significantly higher in the 1-day LRD group than in the 3-day LRD group. Because the 95% CI for the dietary adherence rate did not cross zero (RD, 0.19; 95% CI, 0.03 to 0.34), the higher compliance observed with the 1-day LRD represents a clinically meaningful improvement in dietary adherence. This is consistent with previous studies reporting that simplified bowel preparation instructions are associated with better patient compliance [35]. In contrast, no significant between-group difference was observed in self-reported dietary adherence scale scores. The disparity between adherence rates and dietary adherence scores can be attributed to the structural composition of the adherence scale. The 6-item scale heavily weights compliance with fasting rules on the day before the procedure (items 5 and 6), which accounted for one-third of the total score. As these specific instructions were identical and critical for both groups, high compliance in this period likely contributed to the high total scores in both groups, masking differences in adherence to the prolonged dietary restriction. Furthermore, while the adherence rate was a binary measure capturing the failure to initiate the diet at the mandated 72-hour time point, the Likert-scale items (items 1–4) assessed adherence based on the participants’ self-reported strictness during the periods they actually followed the diet. Consequently, the adherence scores reflect the quality of dietary choices made during the active restriction period, rather than the ability to maintain the restriction duration itself. These findings suggest that extending the dietary duration does not improve the actual quality of food restriction, but rather imposes a significant chronological burden that lowers overall protocol success. Therefore, our results underscore the clinical value of simplifying dietary instructions to 1 day, which enhances patient compliance without compromising the quality of colonoscopy preparation.
Overall satisfaction was significantly higher in the 1-day LRD group. This positive patient experience was supported by a small-to-medium effect size (r=0.22), highlighting a meaningful improvement in patient satisfaction. Previous qualitative research has shown that prolonged dietary restrictions before colonoscopy are commonly perceived as burdensome because of persistent hunger, limited food choices, and disruption of daily activities [36]. The present finding suggests that shortening the duration of dietary restriction can reduce this burden and improve the overall patient experience during bowel preparation. However, willingness to repeat the same preparation method did not significantly differ between groups. This may indicate that future intention to undergo colonoscopy is influenced not only by preparation discomfort but also by broader factors such as the perceived necessity of the examination.
The present findings provide practical evidence supporting the simplification of pre-colonoscopy dietary instructions in Korean clinical settings. Because the 1-day LRD regimen maintained bowel preparation quality while improving dietary adherence and overall satisfaction, unnecessarily prolonged dietary restriction may be reconsidered in routine bowel preparation education. From a nursing perspective, simplified instructions may reduce patient confusion, facilitate educational delivery, and promote more consistent self-care adherence before colonoscopy.
Our study has several limitations. First, participants were recruited from a single university hospital, which may limit the generalizability of the findings to other healthcare settings. Second, although allocation concealment was maintained until baseline assessment and written informed consent were completed, the same investigator was involved in participant enrollment and treatment allocation based on the pre-generated randomization sequence. Therefore, the possibility of selection bias cannot be completely excluded. Third, this study employed a per-protocol analysis rather than an intention-to-treat analysis, which resulted in the exclusion of 21 randomized participants who dropped out during the study. Although these dropouts were non-differential across the two groups, their exclusion may introduce potential attrition bias and limit the generalizability of our findings to patients who struggle with pre-procedural dietary compliance. Fourth, dietary adherence and satisfaction were assessed using self-reported questionnaires, rendering the data inherently susceptible to recall bias, social desirability bias, or general response bias. Fifth, because BBPS scores were highly concentrated at the upper end of the scale in both groups, a ceiling effect may have limited the ability to detect subtle between-group differences in bowel preparation quality. Finally, the extremely low incidence of inadequate bowel preparation cases in our cohort may have limited the statistical power to detect subtle between-group differences for this particular safety outcome. Future robust, multicenter studies with larger and more diverse populations and with more objective adherence assessment tools are needed.

Conclusion
In conclusion, the findings of this study suggest that a 1-day LRD regimen may offer a comparable alternative to the conventional 3-day regimen in terms of bowel preparation quality, ADR, and PDR. Furthermore, the shortened dietary restriction significantly improved dietary adherence and overall satisfaction during the bowel preparation process. These findings suggest that simplifying pre-colonoscopy dietary instructions may represent a meaningful advancement in evidence-based nursing practice by reducing patient burden, strengthening adherence to self-care preparation, and enabling more patient-centered bowel preparation education in endoscopy units.
However, these conclusions must be interpreted with caution. Due to the single-center nature of this study and the reliance on self-reported measures to evaluate dietary adherence, the generalizability of our results remains limited. Further robust, multicenter RCTs are warranted to confirm these outcomes and establish the clinical efficacy of a shortened dietary restriction period.
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