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INTRODUCTION

Chronic idiopathic constipation (CIC) is a common condition affecting the gastrointestinal (GI) tract, with an estimated prevalence of between 4% and 20% in cross-sectional community surveys. [START_REF] Drossman | householder survey of functional gastrointestinal disorders. Prevalence, sociodemography, and health impact[END_REF][START_REF] Stewart | Epidemiology of constipation (EPOC) study in the United States: Relation of clinical subtypes to sociodemographic features[END_REF][START_REF] Talley | Functional constipation and outlet delay: A population-based study[END_REF][START_REF] Wald | A multinational survey of prevalence and patterns of laxative use among adults with self-defined constipation[END_REF] This functional disorder is defined as the infrequent and difficult passage of stools in the absence of any physiological abnormality. [START_REF] Longstreth | Functional bowel disorders[END_REF] The condition is commoner in females, the elderly, and those with lower income, [START_REF] Wald | A multinational survey of prevalence and patterns of laxative use among adults with self-defined constipation[END_REF][START_REF] Everhart | A longitudinal survey of self-reported bowel habits in the United States[END_REF][START_REF] Johanson | Clinical epidemiology of chronic constipation[END_REF] and is associated with reduced quality of life. [START_REF] Wald | The burden of chronic constipation on quality of life: Results of a multinational survey[END_REF] Symptoms of CIC can be difficult to treat. [START_REF] Johanson | Chronic constipation: A survey of the patient perspective[END_REF] Lack of dietary fibre is believed to contribute to constipation, [START_REF] Trowell | Definition of fiber and hypotheses that it is a protective factor in certain diseases[END_REF] and many physicians recommend an increase in fibre intake, along with other lifestyle modifications such as improved hydration, as an initial therapy. Insoluble fibres, such as wheat bran, are thought to exert their effect by accelerating intestinal transit time, thereby increasing stool frequency. [START_REF] Payler | The effect of wheat bran on intestinal transit[END_REF] Psyllium, which is a soluble fibre derived from ground ispaghula husk, is ingested with water to increase stool bulk and increase stool frequency. [START_REF] Marteau | Digestibility and bulking effect of ispaghula husks in healthy humans[END_REF] There have been several randomised controlled trials (RCTs) studying the effects of both soluble and insoluble in individuals with CIC published previously, and current guidelines from national and international Gastroenterology organisations advocate the use of dietary fibre as a first line therapy for constipation. [START_REF]World Gastroenterology Organisation practice guidelines: Constipation[END_REF][START_REF] Locke | AGA technical review on constipation[END_REF] Despite this, there has been no recent summary of all available published RCTs to determine what evidence there is, if any, to support the use of fibre in the treatment of CIC. We have therefore conducted a systematic review to examine this issue. 
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Assessment of Risk of Bias

This was performed independently by two investigators, with disagreements resolved by discussion. By recording the methods used to generate the randomisation schedule and conceal treatment allocation, the level of blinding, the proportion of patients who completed follow-up, whether an intention-to-treat analysis was extractable, and whether there was evidence of selective reporting of outcomes, the risk of bias was assessed as described in the Cochrane handbook. 17 

RESULTS

The search strategy identified 3146 citations, of which 14 appeared to be relevant to the systematic review, and were retrieved for further evaluation. Six of these studies were eligible for inclusion (Figure 1). [START_REF] Badiali | Effect of wheat bran in treatment of chronic non-organic constipation. A double-blind controlled trial[END_REF][START_REF] Ashraf | Effects of psyllium therapy on stool characteristics, colon transit and anorectal function in chronic idiopathic constipation[END_REF][START_REF] Fenn | A general practice study of the efficacy of Regulan in functional constipation[END_REF][START_REF] Hongisto | A combination of fibre-rich rye bread and yoghurt containing Lactobacillus GG improves bowel function in women with self-reported constipation[END_REF][START_REF] Lopez Roman | Efecto de la ingesta de un preparado lacteo con fibra dietetica sobre el estrenimiento cronic primario idiopatico[END_REF][START_REF] Nunes | A double-blind trial of a celandin, aloevera and psyllium laxative preparation in adult patients with constipation[END_REF] A formal meta-analysis was not performed due to concerns over the methodological quality and risk of bias of the studies identified. The characteristics of eligible and included trials are summarised in Table 1.Four of the eligible trials used soluble fibre. Of these, three used psyllium, [START_REF] Ashraf | Effects of psyllium therapy on stool characteristics, colon transit and anorectal function in chronic idiopathic constipation[END_REF][START_REF] Fenn | A general practice study of the efficacy of Regulan in functional constipation[END_REF][START_REF] Nunes | A double-blind trial of a celandin, aloevera and psyllium laxative preparation in adult patients with constipation[END_REF] and the fourth used a combination of inulin and maltodextrose. [START_REF] Lopez Roman | Efecto de la ingesta de un preparado lacteo con fibra dietetica sobre el estrenimiento cronic primario idiopatico[END_REF] Two used insoluble fibre, wheat bran in one study, [START_REF] Badiali | Effect of wheat bran in treatment of chronic non-organic constipation. A double-blind controlled trial[END_REF] and rye bread in the other. [START_REF] Hongisto | A combination of fibre-rich rye bread and yoghurt containing Lactobacillus GG improves bowel function in women with self-reported constipation[END_REF] The treatment period ranged from 2 to 8 weeks. No trial was at low risk of bias, and the majority were conducted in tertiary care, and recruited predominantly female patients. None of the trials allowed any active medications for the treatment of constipation to be co-administered to patients, though one study did allow a non-medicated cleansing enema as a rescue therapy for patients who did not have a bowel motion for 8 consecutive days. [START_REF] Badiali | Effect of wheat bran in treatment of chronic non-organic constipation. A double-blind controlled trial[END_REF] Efficacy of soluble fibre in chronic idiopathic constipation

The largest identified RCT was conducted by Fenn et al. weeks of therapy, compared with 2.9 stools per week at baseline, P < 0.05), but no such change with placebo. Patients in the active treatment arm also reported improvements in individual parameters such as stool consistency, pain on defaecation, straining, and sense of complete evacuation compared with baseline, although only the former two differences were statistically significant (P < 0.05 for both).

In a Brazilian trial conducted by Nunes et al., [START_REF] Nunes | A double-blind trial of a celandin, aloevera and psyllium laxative preparation in adult patients with constipation[END_REF] 60 patients were recruited and randomised to either 10g of psyllium per day or placebo for 2 weeks in a double-blind fashion. The primary outcome measure used to define a response to therapy was normalisation of evacuation. This was achieved in 26 (86.7%) of 30 patients receiving psyllium compared with only 9 (30.0%) of 30 patients allocated to placebo (P < 0.001).

Finally, Lopez-Roman and colleagues used 20g of a soluble fibre mixture of inulin and maltodextrin, administered as a dairy preparation, in a placebo-controlled trial conducted in Spain. [START_REF] Lopez Roman | Efecto de la ingesta de un preparado lacteo con fibra dietetica sobre el estrenimiento cronic primario idiopatico[END_REF] In total, 32 patients were randomised, with 15 allocated to fibre and 17 receiving placebo. There were significant reductions in the proportion of patients reporting straining during defaecation, sensation of incomplete evacuation, and sensation of obstruction with soluble fibre (P < 0.001 for all analyses). In addition, the number of days between bowel movements was also significantly reduced (P < 0.001). 

Efficacy of insoluble fibre in chronic idiopathic constipation

The first trial reporting the efficacy of insoluble fibre in CIC was conducted in Italy by Badiali et al. [START_REF] Badiali | Effect of wheat bran in treatment of chronic non-organic constipation. A double-blind controlled trial[END_REF] The 24 patients recruited were allocated to receive 20g of bran per day or placebo. As this was a cross-over trial, only the first treatment period is described. Following the first 4-week period of the trial (prior to cross-over) no statistically significant difference in response, defined as having no further straining at stool, occurred with active treatment (5 (55.6%) of 9 patients who reported this at baseline) compared with placebo (2 (28.6%) of 7 patients).

The second RCT carried out by Hongisto and colleagues compared four diets: rye bread with Lactobacillus GG yoghurt, rye bread alone, Lactobacillus GG yoghurt alone, and low fibre bread. [START_REF] Hongisto | A combination of fibre-rich rye bread and yoghurt containing Lactobacillus GG improves bowel function in women with self-reported constipation[END_REF] For the purposes of this systematic review, we only examined outcomes in patients randomised to rye bread alone and those given low fibre bread. The study took place over a 3-week period and recruited a total of 29 female patients in these two arms of the trial. Following the 3-week intervention period, the mean difference in number of stools per day was 0.4 for the patients randomised to rye bread compared with those assigned to low fibre bread (P = 0.001). Difficulty of defaecation was also significantly reduced with rye bread (P < 0.001), and stools were significantly softer (P < 0.001).

Adverse events with fibre

No single study reported total adverse events. One trial reported the number of patients in each trial arm who dropped out due to adverse events (one with psyllium and two with placebo). [START_REF] Fenn | A general practice study of the efficacy of Regulan in functional constipation[END_REF] Ashraf et al. recorded individual adverse events, with 18% of psyllium patients experiencing abdominal pain compared with 0% of placebo patients, but no differences in back pain, bloating, or cramping. [START_REF] Ashraf | Effects of psyllium therapy on stool characteristics, colon transit and anorectal function in chronic idiopathic constipation[END_REF] Finally, there were higher 
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DISCUSSION

This systematic review has summarised all the available published evidence examining the efficacy of fibre in patients with CIC. Despite recommendations from both national and international guidelines that increasing dietary fibre intake should be the first-line step in the management of the condition, [START_REF]World Gastroenterology Organisation practice guidelines: Constipation[END_REF][START_REF] Locke | AGA technical review on constipation[END_REF] the evidence for any benefit of this approach appears limited. We identified only six RCTs, none of which were at low risk of bias, and the majority recruited only a small number of patients.

Overall, soluble fibre may be more effective than placebo in patients with CIC. All four studies examining its efficacy, [START_REF] Ashraf | Effects of psyllium therapy on stool characteristics, colon transit and anorectal function in chronic idiopathic constipation[END_REF][START_REF] Fenn | A general practice study of the efficacy of Regulan in functional constipation[END_REF][START_REF] Lopez Roman | Efecto de la ingesta de un preparado lacteo con fibra dietetica sobre el estrenimiento cronic primario idiopatico[END_REF][START_REF] Nunes | A double-blind trial of a celandin, aloevera and psyllium laxative preparation in adult patients with constipation[END_REF] three of which used psyllium, [START_REF] Ashraf | Effects of psyllium therapy on stool characteristics, colon transit and anorectal function in chronic idiopathic constipation[END_REF][START_REF] Fenn | A general practice study of the efficacy of Regulan in functional constipation[END_REF][START_REF] Nunes | A double-blind trial of a celandin, aloevera and psyllium laxative preparation in adult patients with constipation[END_REF] reported significant improvements in individual symptoms of CIC such as straining or pain on defaecation, stool consistency, sensation of incomplete evacuation, and sensation of obstruction. In addition, mean number of stools per week increased, and number of days between bowel movements was also significantly reduced. However, the two trials examining the effects of insoluble fibre compared with placebo or low fibre bread were conflicting, with one trial demonstrating a significant difference in mean number of stools per day with active therapy, as well as reduced difficulty in defaecation and increased stool softness, [START_REF] Hongisto | A combination of fibre-rich rye bread and yoghurt containing Lactobacillus GG improves bowel function in women with self-reported constipation[END_REF] whilst the other cross-over RCT found no significant difference in response to therapy, defined as reporting no straining at stool, with active treatment versus placebo, [START_REF] Badiali | Effect of wheat bran in treatment of chronic non-organic constipation. A double-blind controlled trial[END_REF] though as the trial contained only 24 patients this may have been due to a lack of power. Adverse events were poorly reported. In one placebo-controlled trial of psyllium abdominal pain was reported more frequently among those assigned to active treatment, [START_REF] Ashraf | Effects of psyllium therapy on stool characteristics, colon transit and anorectal function in chronic idiopathic constipation[END_REF] and in the study using fibre-rich rye bread, the combined symptom score for gastrointestinal side effects was higher in patients taking rye bread compared to those in the placebo arm. We performed this systematic review using rigorous methodology. The comprehensive literature search was conducted separately by two investigators. We included and translated non-English language publications. Data extraction was performed separately, again by two investigators, with discrepancies resolved by consensus. We also used an intention-to-treat analysis, where we assumed all dropouts to be treatment failures, wherever possible. Limitations arise from the quality and reporting of the trials included in the systematic review. None of the trials were at low risk of bias, failing to report the method used to generate the randomisation schedule or conceal allocation in all six cases, meaning that the benefit of fibre in CIC in these RCTs may have been overestimated. [START_REF] Juni | Assessing the quality of controlled clinical trials[END_REF] Duration of therapy was relatively short in most instances, with only one study treating patients for more than 4 weeks. [START_REF] Ashraf | Effects of psyllium therapy on stool characteristics, colon transit and anorectal function in chronic idiopathic constipation[END_REF] There was also great variation in the definitions of improvement with therapy, or primary outcome measurements, making comparisons between the trials difficult. Due to all of the above, we elected not to perform a formal meta-analysis. In addition, only one trial recruited patients from primary care, [START_REF] Fenn | A general practice study of the efficacy of Regulan in functional constipation[END_REF] which is where the majority of patients with CIC will first consult a physician, and therefore the setting in which an increase in dietary fibre intake is most likely to be used as a first therapeutic manoeuvre. The fact that the majority of studies we identified, which were conducted in tertiary care,

will not be generalisable to this situation is therefore of concern. Finally, the patients recruited were predominantly female, meaning that any potential benefit of fibre in males with CIC is even less clear.

There have been systematic reviews examining the efficacy of fibre in CIC published previously. The earliest of these, which performed a meta-analysis, concluded that fibre led to a modest improvement in stool frequency compared with placebo or no treatment, which was of a similar magnitude to that achieved with Suares and Ford 14 of 27 laxatives. [START_REF] Tramonte | The treatment of chronic constipation in adults: A systematic review[END_REF] However, the authors did not restrict their analysis to trials of patients with CIC, but also included RCTs conducted in mixed populations of IBS and CIC patients, patients with diverticular disease, and individuals in nursing homes and psychiatric units. A further meta-analysis that pooled data from placebo-controlled trials of fibre and laxatives together reported that any obvious benefit of the two over placebo could not be established. [START_REF] Jones | Lack of objective evidence of efficacy of laxatives in chronic constipation[END_REF] Finally, a systematic review published in 2005 examined the efficacy of various medical therapies, including soluble and insoluble fibre, in patients with CIC. [START_REF] Ramkumar | Efficacy and safety of traditional medical therapies for chronic constipation: Systematic review[END_REF] The authors included head-to-head trials of fibre versus laxatives as well as placebo-controlled trials. Some of the included RCTs included IBS patients, or were conducted in the elderly and institutionalised, post-hysterectomy patients, and pregnant women. No formal meta-analysis was undertaken, but the authors concluded that there was moderate evidence to support the use of psyllium in CIC, but that evidence for any benefit of insoluble fibre such as wheat bran was poor.

The present systematic review provides an update to these previous studies, with half of the trials we identified being published in the intervening years, [START_REF] Hongisto | A combination of fibre-rich rye bread and yoghurt containing Lactobacillus GG improves bowel function in women with self-reported constipation[END_REF][START_REF] Lopez Roman | Efecto de la ingesta de un preparado lacteo con fibra dietetica sobre el estrenimiento cronic primario idiopatico[END_REF][START_REF] Nunes | A double-blind trial of a celandin, aloevera and psyllium laxative preparation in adult patients with constipation[END_REF] as well as restricting the analysis only to RCTs of fibre versus placebo or no therapy, conducted among patients with true CIC.

Current national and international guidelines recommend the use of fibre in both dietary and supplement form in the early management of constipation. [START_REF]World Gastroenterology Organisation practice guidelines: Constipation[END_REF][START_REF] Locke | AGA technical review on constipation[END_REF] However, it is apparent from the trials identified by this systematic review that there is a relative paucity of high quality evidence to support such an approach. In a recent systematic review and meta-analysis of RCTs, which were generally of higher quality than those identified in the present study, both osmotic and stimulant laxatives, as well as newer agents such as prucalopride and linaclotide, were superior to placebo in the treatment of CIC. [START_REF] Ford | Effect of laxatives and pharmacological therapies in chronic idipathic constipation: Systematic review and meta-analysis[END_REF] Two of the largest and most rigorously designed of the RCTs Suares and Ford 15 of 27 included in this meta-analysis were conducted only very recently and confirmed efficacy of both bisacodyl and sodium picosulphate, two traditional, and perhaps neglected, therapies. [START_REF] Kamm | Stimulant laxatives are effective in chronic constipation: Multicenter, 4-week, double-blind, randomized, placebo-controlled trial of bisacodyl[END_REF][START_REF] Mueller-Lissner | Multicenter, 4-week, double-blind, randomized, placebo-controlled trial of sodium picosulfate in patients with chronic constipation[END_REF] This emphasises the need for trials of similar quality studying the efficacy of fibre in CIC. Another recently published meta-analysis has suggested that psyllium is of benefit in IBS, [START_REF] Ford | Effect of fibre, antispasmodics, and peppermint oil in irritable bowel syndrome: Systematic review and meta-analysis[END_REF] and a high quality RCT that studied the efficacy of both soluble and insoluble fibre in IBS demonstrated that both were better than placebo. [START_REF] Bijkerk | Soluble or insoluble fibre in irritable bowel syndrome in primary care? Randomised placebo controlled trial[END_REF] Some investigators have reported a significant degree of overlap between IBS and CIC, [START_REF] Wong | Inability of the Rome III criteria to distinguish functional constipation from constipation-subtype irritable bowel syndrome[END_REF] suggesting common pathophysiological mechanisms. This, together with the fact that previous studies have demonstrated that transit time in some constipated patients normalises with fibre, [START_REF] Chaussade | Determination of total and segmental colonic transit time in constipated patients. Results in 91 patients with a new simplified method[END_REF] means that fibre supplementation should not be excluded from the management of CIC, particularly as there are likely to be few risks arising from such an approach.

In summary, this systematic review suggests that soluble fibre may be of some benefit in CIC. However, further large trials examining the efficacy of both soluble and insoluble fibre in CIC, that recruit patients from primary care, use validated outcome measures, adhere to the recommendations made by the Rome committee for the design of treatment trials in the functional GI disorders, [START_REF] Of | Design of treatment trials for functional gastrointestinal disorders[END_REF] and that report adverse events fully are required before any firm recommendations for the role of either in the management of the condition can be made. 
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[START_REF] Fenn | A general practice study of the efficacy of Regulan in functional constipation[END_REF] 

This single-blind trial recruited 201 patients, randomising 104 to psyllium and 97 to placebo during a 2-week treatment period. Overall, 90 (86.5%) patients allocated to psyllium reported an improvement in symptoms, compared with 46 (47.4%) patients receiving placebo (P < 0.001). The authors also reported a reduction in abdominal pain and discomfort with psyllium in those patients reporting these symptoms at baseline, with an improvement in 44 (80.0%) of 55 psyllium patients compared with 27 (64.3%) of 42 receiving placebo (P = 0.035). Finally, straining on defaecation was also reduced with psyllium, with 70
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 1 Characteristics of randomised controlled trials of fibre versus placebo in the treatment of CIC
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 2 Summary of results of individual randomised controlled trials of fibre versus placebo in the treatment of CIC Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified.RESULTSStudy selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram.

	Study	Active	Criteria used to define	Number in	Treatment effect	Number in	Treatment effect in
		intervention	response to therapy	fibre arm	in fibre arm	placebo / no	placebo / no therapy
						therapy arm	arm
	Fenn 1986 20	Psyllium	Proportion with an	104	86.5%	97	47.4%
			improvement in global				
			symptoms				
	Ashraf 1995	Psyllium	Increase in mean stool	11	0.9	11	0.2
	19		frequency per week				
	Nunes 2005	Psyllium	Proportion with	30	86.7%	30	30.0%
	23		normalisation of				
			evacuation				

* 24 patients were randomised, but only 16 reported straining at baseline
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