Table 1 Characteristics of the randomized controlled trials.
Study
Years
Country
 Centers  Design  Sample   Senna dosage  Intervention
    Outcomes
     Assessment tools
Valverde
1999
France
Multicenter
RCT   outpatient    120mg
  Senna group: 120 mg senna 
     Quality of bowel cleaning  5-point Likert scale




       523(262/261)
  the day before colonoscopy
      Fecal matter consistency






  PEG group: 2-3L PEG
     Tolerability






  the day before colonoscopy
      Adverse events
Radaelli
2005
Italy
Monocenter
RCT  inpatient    Each tablet
  Senna group: 12 tablets at 1p.m.
      Quality of bowel cleaning   Aronchick scale



      383(191/192)  (12 mg)
           12 tablets at 9 p.m.
      Tolerability
    4-point Likert sale





  on the day before the procedure
      Adverse events











  PEG group: 4L At 6 p.m.
      Compliance











  drinking 250 mL every 10–15 min.












  on the day before the procedure





  Hookey
2006
Canada
Monocenter
RCT  outpatient    120mg
  Senna group:120mg senna plus 2LPEG     Quality of bowel cleaning  Ottawa scale




      160(79/81)
  at 18:00 the night before the procedure.     Tolerability
 5-point Likert scale





  PEG group: 4L at 18:00 p.m.
      Compliance












   the evening before the procedure               
Schanz
2008    Germany
Multicenter
RCT  outpatient    75ml
  NaP group: 45 ml at 19:00 p.m.
     Quality of bowel cleaning Modified five level



     261(128/133)  (150mg)
  the evening before the examination;     Tolerability
    Rating scale;






  45ml at 7:00 a.m. before procedure
     Adverse events
   Verbal rating scale






  Senna plus NaP group: 
      Compliance











  150mg (75ml) senna at 14:00 p.m. 












  the day before the procedure 
Vradelis
2009
England
Monocenter
RCT  outpatient   A cup of 
  Senna /Citramag group: at 2:00 pm
    Quality of bowel cleaning
 4-point Likert scale



     342(182/160)  warm water
  senna (1 sachet) plus citramag (2 sachets)  Tolerability
 5-point Likert scale





  on the day before colonoscopy
     Adverse events






  citramag group: citramag(1 sachet),






  at 5:00 pm; at 7:00 pm half of the sachet






  On the day before colonoscopy;






  the other half of a sachet of citramag






   On the day of colonoscopy
Amato
2010
Italy
Monocenter
RCT  outpatient    Each tablet   Senna group: 12 tablets at 13:00 p.m.
   Quality of bowel cleaning  
Aronchick scale



      296(151/145)    (12mg)
         12 tablets at 21:00 p.m.
   Tolerability
     4-point Likert sale






   on the day before the procedure
   Adverse events
 Structured questionnaire






   PEG group: 2L PEG at 20:00 p.m.
   Compliance






   Plus 12 tablets of senna at 15:00 p.m.






   on the day before the procedure
Haapama¨ki 2011
Sweden
Monocenter
RCT   outpatient    Each tablet
   Senna group: three 12 mg senna tablets   Quality of bowel cleaning
    Ottawa scale




      469(238/231)   (12mg)
   at 5 pm the day before colonoscopy;
    Tolerability
    Patients’ subjective 






   2L PEG, starting 4 h before colonoscopy;  Compliance
    grading






   PEG group: 4L PEG at 5 p.m.






   the day before colonoscopy.
Manukyan 2011
Turkey
Monocenter
RCT  outpatient    150ml
   Senna group: 150 ml senna at 13 pm   Quality of bowel cleaning
   Ottawa scale




      99(46/53)
   and 17 pm. the day before colonoscopy    Tolerability
  4-point Likert scale






   NaP group: 45ml NaP at 13 pm
    Adverse events
  Self-administered 






   and 45ml NaP at 17 pm 
    Hemodynamic Profile
  questionnaire






   the day before colonoscopy
Shavakhi
2011
Iran
Multicenter
RCT  outpatient     Each tablet
   Senna group: 12 tablets at 2 p.m.
     Quality of bowel cleaning
  Aronchick scale




     322(152/170)  （9-11mg）
            12 tablets at 10 p.m.
     Tolerability
  4-point Likert scale






   the day before colonoscopy
    Adverse events






   PEG group: 4L at 5 p.m.
    Compliance






   the day before the procedure
Poyrazoglu 2015
Turkey
Monocenter
RCT  outpatient    500ml
  Senna group: 250 mL at 4 pm
    Quality of bowel cleaning
  Aronchick scale




     128(62/66)   (1000mg)
  and 250 mL at 6 pm.
    Compliance
  4-point Likert scale






  the day before colonoscopy
    Adverse events






  NaP group: 45ml NaP at 8 pm






  the day before the procedure






  45ml NaP at 6 am






  the day of the procedure
Coşkun
2020
Turkey
Monocenter
RCT  outpatient    250ml
  Senna group: 250ml senna at 1 pm
    Quality of bowel cleaning
   Boston Bowel 




      474(237/237)  (500mg)
  and 250ml senna at 9 pm
    Tolerability
   Preparation scale;






  the day before the procedure
   Adverse events
  4-point Likert scale






  PEG group: 2L at 6 p.m.
   Cecal intubation rate






  the day before the procedure
   Cecal intubation time






  2L PEG at 4 or 5 am 
   Polyp detection rate






  the day of the procedure
RCT: randomized controlled trials; PEG: polyethylene glycol; NaP: sodium phosphate solution; VAS: visual analog score;
Table 2. Results for the secondary outcomes: tolerability, compliance, adverse events.

Number of  trials
Patients
OR (95%CI)
P value
Heterogeneity (I2)
Tolerability

Senna vs All preparations
7
2625
1.66[1.08-2.54]
0.02
78%
Senna vs Only PEG
4
1700
1.66[0.91-3.04]
0.10
83%
Senna vs 2LPEG plus Senna
1
296
0.60[0.25-1.42]
0.24
NA
Senna plus 2L PEG vs 4L PEG
2
629
2.35[1.66-3.31]
<0.00001
0
Compliance
Senna vs All preparations
4
1332
3.05[1.42-6.55]
0.004
80%
Senna vs Only PEG
2
703
2.78[0.88-8.82]
0.08
84%
Senna plus 2L PEG vs 4L PEG
2
629
3.65[0.66-20.25]
0.14
89%
Adverse events
Nausea

Senna vs All preparations
7
2042
1.84[1.45-2.32]
<0.00001
29%
Senna vs All preparations
6
1746
2.02[1.65-2.48]
<0.00001
0*
Senna vs PEG
4
1473
1.74[1.26-2.39]
0.0007
52%
Senna vs Only PEG
3
1177
2.02[1.59-2.57]
<0.00001
0
Senna vs 2LPEG plus Senna
1
296
0.98[0.58-1.67]
0.94
NA
Senna vs NaP
2
227
2.62[1.50-4.56]
0.0007
0
Senna plus citramag vs citramag
1
342
1.59[0.93-2.74]
0.09
NA
Vomit
Senna vs All preparations
8
2565
1.65[0.81-3.35]
0.16
85%
Senna vs PEG
5
1996
1.63[0.61-4.36]
0.33
89%
Senna vs Only PEG
4
1700
2.47[1.10-5.52]
0.03
81%
Senna vs Only PEG
3
1177
3.68[2.33-5.79]
<0.00001
34%*
Senna vs 2LPEG plus Senna
1
296
0.31[0.13-0.76]
0.01
NA
Senna vs NaP
2
227
1.77[0.26-11.88]
0.56
89%
Senna plus citramag vs citramag
1
342
1.46[0.59-3.62]
0.41
NA
Abdominal
Senna vs All preparations
8
2565
0.65[0.35-1.23]
0.18
92%
Senna vs PEG
5
1996
0.44[0.25-0.78]
0.0004
87%
Senna vs Only PEG
4
1700
0.37[0.21-0.64]
0.0004
84%(19 05 11s 20)
Senna vs Only PEG
2
855
0.34[0.26-0.46]
<0.00001
0*
Senna vs 2LPEG plus Senna
1
296
0.91[0.57-1.44]
0.69
NA
Senna vs NaP
2
227
0.76[0.22-2.68]
0.68
81%
Senna plus citramag vs citramag
1
342
3.70[2.01-6.79]
<0.0001
NA
Headache
Senna vs All preparations
6
1568
1.00[0.66-1.51]
1.00
50%
Senna vs All preparations
4
1173
1.30[0.93-1.81]
0.12
0%*
Senna vs PEG
3
999
0.93[0.55-1.57]
0.78
64%
Senna vs Only PEG
2
703
1.19[0.82-1.74]
0.36
2%
Senna vs 2LPEG plus Senna
1
296
0.57[0.32-1.01]
0.05
NA
Senna vs NaP
2
227
1.05[0.27-4.07]
0.94
75%
Senna plus citramag vs citramag
1
342
1.41[0.53-3.72]
0.49
NA
Dizzy
Senna vs All preparations
4
1127
0.89[0.50-1.56]
0.67
68%
Senna vs All preparations
3
831
1.19[0.84-1.67]
0.33
0*
Senna vs PEG
3
999
0.82[0.41-1.68]
0.59
78%
Senna vs Only PEG
2
703
1.19[0.83-1.72]
0.35
0
Senna vs 2LPEG plus Senna
1
296
0.35[0.17-0.71]
0.004
NA
Senna vs NaP
1
128
1.16[0.46-2.90]
0.76
NA
OR: odds ratio; CI, confidence interval; NaP: sodium phosphate solution; PEG: polyethylene glycol; NA: not applicable;
*: sensitivity analysis
Table 3. Sensitivity analysis for the primary outcome: bowel cleanliness.
Type of  preparation
Number of  trials
Patients
OR (95%CI)
P value
Heterogeneity (I2)
EFFICACY outpatients

Senna vs All preparations
9
2238
0.93[0.55-1.55]
0.77
84%
Senna vs PEG
6
2164
0.92[0.49-1.72]
0.80
85%
  Senna vs Only PEG
3
1319
1.61[0.66-3.89]
0.29
84%
  Senna vs Only PEG
2
845
0.98[0.64-1.50]
<0.00001
0*
  Senna vs 2LPEG plus Senna
1
296
0.37[0.16-0.83]
0.02
NA
  Senna plus 2L PEG vs 4L PEG
2
549 
0.64[0.29-1.39]
0.25
72%
Senna vs NaP
2
355
0.59[0.15-2.33]
0.45
85%
  Senna vs Only NaP
1
128
0.29[0.14-0.61]
0.001
NA  
  Senna vs NaP plus Senna
1
227
1.19[0.56-2.56]
0.65
NA
Senna plus citramag vs citramag
1
342
2.10[1.27-3.45]
0.004
NA

EFFICACY only validated scales 

Senna vs All preparations
7
2152
0.86[0.45-1.63]
0.64
88%
Senna vs PEG
6
2024
1.02[0.54-1.94]
0.95
87%
  Senna vs Only PEG
3
1179
1.89[0.84-4.21]
0.12
86%
  Senna vs Only PEG
2
857
2.83[1.92-4.18]
<0.00001
0*
  Senna vs 2LPEG plus Senna
1
296
0.37[0.16-0.83]
0.02
NA
  Senna plus 2L PEG vs 4L PEG
2
549 
0.64[0.29-1.39]
0.25
72%
Senna vs Only NaP
1
128
0.29[0.14-0.61]
0.001
NA  

EFFICACY (studies≥2010)
Senna vs All preparations
5
1619
0.80[0.38-1.71]
0.57
89%
Senna vs PEG
4
1491
1.02[0.48-2.19]
0.96
88%
  Senna vs Only PEG
2
796
1.67[0.49-5.72]
0.41
92%
  Senna vs 2LPEG plus Senna
1
296
0.37[0.16-0.83]
0.02
NA
  Senna plus 2L PEG vs 4L PEG
1
399 
0.90[0.58-1.40]
0.65
NA
Senna vs Only NaP
1
128
0.29[0.14-0.61]
0.001
NA  
OR: odds ratio; CI: confidence interval; NaP: sodium phosphate solution; PEG: polyethylene glycol; NA: not applicable;   *: remove a study

Table 4. Subgroup analysis for the primary Outcome: bowel cleanliness.
Subgroup analyses 
Number of trials
Patients
OR (95%CI)   Heterogeneity (I2)
Country
Europe
6
2170
1.23[0.73-2.07]
75%
Asia
3
924
0.96[0.28-3.30]
93%
North America
1
150
0.40[0.20-0.82]
NA
Type of study
Monocenter
7
2172
0.97[0.49-1.92]
89%
Multicenter
3
1072
1.03[0.71-1.49]
0
Scale for bowel cleansing evaluation
Aronchick
4
1129
0.72[0.29-1.77]
88%
OBPS
2
549
0.64[0.29-1.39]
72%
BBPS
1
474
3.14[1.88-5.25]
NA
Not validated
3
1092
1.72[1.17-2.52]
0
OR: odds ratio; CI: confidence interval; NA: not applicable;
Table 5. Subgroup analysis for the secondary outcomes: tolerability, compliance, adverse events.
Subgroup analyses 
Number of trials
Patients
OR (95%CI)   Heterogeneity (I2)
Tolerability

Country
Europe
4
1669
1.53[0.76-3.07]
86%
Asia
2
796
1.55[0.74-3.24]
75%
North America
1
160
2.51[1.32-4.77]
NA
Type of study
Monocenter
5
1780
2.10[1.37-3.22]
66%
Multicenter
2
845
0.99[0.71-1.39]
0
Compliance
Country
Europe
2
850
2.80[0.89-8.79]
83%
Asia
1
322
1.59[0.94-2.72]
NA
North America
1
160
9.18[3.34-25.20]
NA
Type of study
Monocenter
3
1010
4.00[1.40-11.44]
83%
Multicenter
1
322
1.59[0.94-2.72]
NA
Adverse events (nausea)
Country
Europe
3
1019
1.55[0.95-2.52]
65%
Asia
4
1023
2.05[1.58-2.66]
0
Type of study
Monocenter
6
1720
1.83[1.37-2.43]
41%
Multicenter
1
322
1.88[1.19-2.97]
NA
Adverse events (vomit)
Country
Europe
4
1542
1.14[0.29-4.52]
91%
Asia
4
1023
2.38[1.18-4.79]
70%
Type of study
Monocenter
6
1720
1.76[0.76-4.08]
87%
Multicenter
2
845
1.34[0.26-6.97]
85%
Adverse events (abdominal)
Country
Europe
4
1542
1.01[0.43-2.37]
91%
Asia
4
1023
0.41[0.19-0.88]
86%
Type of study
Monocenter
6
1720
0.77[0.37-1.63]
92%
Multicenter
2
845
0.39[0.09-1.74]
94%
Adverse events (headache)
Country
Europe
3
1019
0.83[0.52-1.34]
33%
Asia
3
549
1.19[0.60-2.36]
56%
Type of study
Monocenter
5
1246
0.90[0.57-1.44]
46%
Multicenter
1
322
1.41[0.86-2.30]
NA
Adverse events (dizzy)
Country
Europe
2
677
0.66[0.20-2.14]
87%
Asia
2
450
1.20[0.75-1.92]
0
Type of study
Monocenter
3
805
0.78[0.35-1.74]
75%
Multicenter
1
322
1.22[0.71-2.10]
NA
OR: odds ratio; CI: confidence interval; NA: not applicable;
