Table 1. Characteristics of community-dwelling older adults according to their comprehensive frailty status
	Characteristic
	Overall  
n = 267
	Non-frail   
n = 199
	Frail  
n = 68
	P value

	Age, years
	75.1 (6.3)
	74.4 (5.7)
	77.0 (7.6)
	0.02

	Women
	162 (60.7)
	121 (60.8)
	41 (60.3)
	0.99

	BMI, kg/m²
	23.0 (3.2)
	23.0 (3.2)
	22.8 (3.2)
	0.80

	Energy intake, kcal/day
	1,991 (595)
	2,015 (611)
	1,924 (543)
	0.30

	Total dietary fiber, g/day
	14.9 (6.0)
	15.2 (6.2)
	13.8 (4.9)
	0.30

	Steps, steps/day
	6,457 (3,744)
	6,854 (3,842)
	5,298 (3,197)
	<0.01

	Smoking status
	
	
	
	0.89

	Never smoker
	157 (58.8)
	117 (58.8)
	40 (58.8)
	

	Former smoker
	91 (34.1)
	67 (33.7)
	24 (35.3)
	

	Current smoker
	19 (7.1)
	15 (7.5)
	4 (5.9)
	

	Alcohol intake, g/day
	9.2 (17.3)
	9.5 (17.4)
	8.2 (16.9)
	0.30

	Diabetes
	41 (15.4)
	28 (14.1)
	13 (19.1)
	0.43

	Cardiovascular disease 
	20 (7.5)
	12 (6.1)
	8 (11.9)
	0.19

	Cancer
	39 (14.7)
	22 (11.1)
	17 (25.0)
	<0.01

	Medication use
	
	
	
	

	    Antibiotic use
	17 (6.5)
	13 (6.7)
	4 (6.0)
	0.99

	    Laxative use
	35 (13.6)
	18 (9.4)
	17 (25.4)
	<0.01

	    Bowel-regulating medication
	27 (10.6)
	19 (10.0)
	8 (12.3)
	0.64

	Defecation frequency category
	
	
	
	<0.01

	≥7 times/week
	148 (55.4)
	120 (60.3)
	28 (41.2)
	

	5–6 times/week
	73 (27.3)
	52 (26.1)
	21 (30.9)
	

	≤4 times/week
	46 (17.2)
	27 (13.6)
	19 (27.9)
	

	Bristol stool form scale category
	
	
	
	0.19

	1–2
	24 (9.0)
	15 (7.5)
	9 (13.2)
	

	3–5
	222 (83.1)
	170 (85.4)
	52 (76.5)
	

	6–7
	21 (7.9)
	14 (7.0)
	7 (10.3)
	

	Constipation status
	
	
	
	0.34

	Non-constipation
	231 (86.5)
	175 (87.9)
	56 (82.4)
	

	Constipation
	36 (13.5)
	24 (12.1)
	12 (17.6)
	


Values are n (%) for categorical variables and mean ± SD for continuous variables. P values compare non-frail and frail participants and were calculated using the Wilcoxon rank-sum test for continuous variables and Pearson’s chi-square test for categorical variables. BMI, body mass index; SD, standard deviation. 
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	All participants (n=267)
	Participants excluding those using medications (n=191)1

	Exposure
	n
	Frailty, 
n (%)
	Model 1
	Model 2
	n
	Frailty, 
n (%)
	Model 1
	Model 2

	Constipation status
	
	
	
	
	
	
	

	Non-constipation
	231
	56 (24.2)
	1.00 (Ref)
	1.00 (Ref)
	171
	36 (21.1)
	1.00 (Ref)
	1.00 (Ref)

	Constipation
	36
	12 (33.3)
	1.56 (0.71, 3.27)
	1.23 (0.46, 3.06)
	20
	7 (35.0)
	2.02 (0.71, 5.32)
	1.93 (0.57, 5.94)

	Defecation frequency
	
	
	
	
	
	
	

	≥7 times/week
	148
	28 (18.9)
	1.00 (Ref)
	1.00 (Ref)
	110
	19 (17.3)
	1.00 (Ref)
	1.00 (Ref)

	5-6 times/ week
	73
	21 (28.8)
	1.73 (0.89, 3.32)
	2.46 (1.10, 5.55)
	54
	12 (22.2)
	1.37 (0.60, 3.05)
	1.58 (0.59, 4.20)

	≤4 times/week
	46
	19 (41.3)
	3.02 (1.47, 6.19)
	4.27 (1.67, 11.1)
	27
	12 (44.4)
	3.83 (1.54, 9.54)
	5.32 (1.74, 16.7)

	P for trend
	
	
	<0.01
	<0.01
	
	
	<0.01
	<0.01

	Bristol Stool Form Scale
	
	
	
	
	
	
	

	1-2 (Hard stool)
	24
	9 (37.5)
	1.96 (0.78, 4.68)
	1.61 (0.53, 4.60)
	17
	7 (41.2)
	2.84 (0.97, 8.00)
	2.54 (0.69, 8.82)

	3-5 (Normal)
	222
	52 (23.4)
	1.00 (Ref)
	1.00 (Ref)
	162
	32 (19.8)
	1.00 (Ref)
	1.00 (Ref)

	6-7 (Loose stool)
	21
	7 (33.3)
	1.63 (0.59, 4.15)
	1.35 (0.35, 4.59)
	12
	4 (33.3)
	2.03 (0.52, 6.88)
	1.24 (0.15, 6.64)


Table 2. Odds ratios and 95% confidence intervals for comprehensive frailty according to constipation status, defecation frequency, and Bristol Stool Form Scale category
1 Participants excluding those using antibiotics, laxatives, or bowel-regulating medications.
Model 1 was unadjusted. Among all participants, Model 2 was adjusted for sex, age, total energy intake, total dietary fiber intake, smoking status, alcohol intake, daily steps, long-term care insurance certification status, antibiotic use, laxative use, bowel-regulating medication use, diabetes, cardiovascular disease, and cancer. Among participants excluding medication users, Model 2 was adjusted for sex, age, total energy intake, total dietary fiber intake, smoking status, alcohol intake, daily steps, long-term care insurance certification status, diabetes, cardiovascular disease, and cancer. For the analysis of defecation frequency, Model 2 was additionally adjusted for BSFS category. For the analysis of BSFS category, Model 2 was additionally adjusted for defecation frequency category. P for trend was calculated for defecation frequency by assigning ordinal scores to the three categories and modeling this variable as a continuous term in logistic regression. BSFS, Bristol Stool Form Scale.

Table 3. Sensitivity analyses of the association between defecation frequency and comprehensive frailty after additional adjustment for, or exclusion of participants with, selected physical, cognitive, or functional impairments
	
	
	Additional adjustment analysis
	Exclusion analysis

	Sensitivity analysis

	Defecation frequency
	n
	Frailty, n (%)
	Adjusted OR 
(95% CI) 
	n
	Frailty, n (%)
	Adjusted OR 
(95% CI)

	Grip weakness
	≥7 times/week
	148
	28 (18.9)
	1.00 (Ref)
	130
	23 (17.7)
	1.00 (Ref)

	
	5-6 times/week
	73
	21 (28.8)
	2.47 (1.10, 5.59)
	65
	16 (24.6)
	2.02 (0.86, 4.73)

	
	≤4 times/week
	46
	19 (41.3)
	4.39 (1.70, 11.48)
	43
	18 (41.9)
	3.78 (1.44, 10.03)

	
	P for trend
	
	
	<0.01
	
	
	<0.01

	Slow gait speed
	≥7 times/week
	148
	28 (18.9)
	1.00 (Ref)
	121
	16 (13.2)
	1.00 (Ref)

	
	5-6 times/week
	73
	21 (28.8)
	2.60 (1.16, 5.96)
	60
	17 (28.3)
	2.92 (1.12, 7.91)

	
	≤4 times/week
	46
	19 (41.3)
	4.64 (1.70, 12.23)
	37
	14 (37.8)
	4.72 (1.51, 15.20)

	
	P for trend
	
	
	<0.01
	
	
	<0.01

	Impaired chair-stand performance
	≥7 times/week
	148
	28 (18.9)
	1.00 (Ref)
	124
	20 (16.1)
	1.00 (Ref)

	
	5-6 times/week
	73
	21 (28.8)
	2.43 (1.08, 5.52)
	62
	17 (27.4)
	2.35 (0.96, 5.83)

	
	≤4 times/week
	46
	19 (41.3)
	4.47 (1.74, 11.65)
	40
	15 (37.5)
	2.96 (1.01, 8.59)

	
	P for trend
	
	
	<0.01
	
	
	0.025

	Low MVPA
	≥7 times/week
	148
	28 (18.9)
	1.00 (Ref)
	84
	11 (13.1)
	1.00 (Ref)

	
	5-6 times/week
	73
	21 (28.8)
	2.53 (1.13, 5.75)
	43
	8 (18.6)
	2.33 (0.60, 9.51)

	
	≤4 times/week
	46
	19 (41.3)
	4.26 (1.66, 11.10)
	20
	7 (35.0)
	10.34 (2.30, 53.45)

	
	P for trend
	
	
	<0.01
	
	
	<0.01

	Low muscle mass
	≥7 times/week
	148
	28 (18.9)
	1.00 (Ref)
	136
	24 (17.6)
	1.00 (Ref)

	
	5-6 times/week
	73
	21 (28.8)
	2.28 (1.00, 5.26)
	62
	17 (27.4)
	2.12 (0.90, 5.02)

	
	≤4 times/week
	46
	19 (41.3)
	3.81 (1.44, 10.12)
	42
	16 (38.1)
	 3.86 (1.45, 10.37)

	
	P for trend
	
	
	<0.01
	
	
	<0.01

	Low cognitive function
	≥7 times/week
	148
	28 (18.9)
	1.00 (Ref)
	102
	14 (13.7)
	1.00 (Ref)

	
	5-6 times/week
	73
	21 (28.8)
	3.01 (1.29, 7.17)
	53
	11 (20.8)
	2.43 (0.77, 8.13)

	
	≤4 times/week
	46
	19 (41.3)
	5.37 (2.04, 14.52)
	31
	12 (38.7)
	4.59 (1.20, 17.80)

	
	P for trend
	
	
	<0.01
	
	
	0.021


The left panel shows models additionally adjusted for each selected physical, cognitive, or functional impairment. The right panel shows analyses restricted to participants confirmed as not having each corresponding impairment or limitation: grip weakness, slow gait speed, stand-up impairment, low moderate-to-vigorous physical activity, low muscle mass, or lower cognitive function. Therefore, the number of participants differed across exclusion analyses; the n shown in each row indicates the number of participants in the corresponding defecation frequency category for that specific analysis. Adjusted models included sex, age, total energy intake, total dietary fiber intake, smoking status, alcohol intake, daily steps, long-term care insurance certification status, antibiotic use, laxative use, bowel-regulating medication use, diabetes, cardiovascular disease, cancer, and Bristol Stool Form Scale category. In the additional adjustment analyses, each selected physical, cognitive, or functional impairment was further added to the adjusted model. Adjusted odds ratios were estimated using available data for the variables included in each model. P for trend was calculated by assigning ordinal scores to the three defecation frequency categories and modeling this variable as a continuous term in logistic regression.
BSFS, Bristol Stool Form Scale; MVPA, moderate-to-vigorous physical activity; MMSE, Mini-Mental State Examination.

