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Abstract 
 

Background: Constipation is common within renal dialysis patients. Current practice for the 

management of constipation in renal dialysis patients in Northland DHB involves prescribing 

laxatives and attempting to alter dietary fibre intake through dietary measures. These methods 

are however often ineffective and laxatives can have unwanted side effects. The use of a fibre 

supplement for the treatment of constipation within this patient group would be ideal; 

however, the currently subsidised fibre supplement in New Zealand needs to be consumed 

with fluid and is therefore not suitable for renal dialysis patients with severe fluid restrictions. 

A wheat dextrin fibre supplement is available in New Zealand and this product can be mixed 

into food, therefore requiring no water. This makes a wheat dextrin fibre supplement ideal for 

renal dialysis patients as a way to increase their fibre intake in an attempt to improve bowel 

performance. 

Aim: To examine the effectiveness of a wheat dextrin fibre supplement on bowel performance 

in free living end stage renal failure patients who are currently receiving either peritoneal or 

haemodialysis within the Northland DHB. 

Methods: Haemodialysis (HD) or peritoneal dialysis (PD) patients who were currently taking 

laxatives were recruited for this cross-over, single blind intervention study (n =7). After a two 

week observation stage (OBS), subjects consumed up to 22 g of wheat dextrin fibre 

supplement (WD) per day or the equivalent of a maltodextrin placebo (PB) for four weeks. 

Patients then switched treatments after a two week washout period. In all three study stages, 

subjects completed a prospective patient held record measuring stool frequency, stool form, 

laxative use, and the quantity of supplement consumed in the WD and OBS stages. During the 

final three days of each stage, subjects completed a 28 question quality of life (QOL) 

questionnaire designed to assess QOL with reference to constipation over the two weeks 

immediately prior.  

Results: No significant differences were found between the OBS, WD or PB stage for laxative 

use (p =0.299), stool frequency (p =0.653), stool form (p =0.549), percentage of ideal stools 

formed (p =0.253), or QOL measures (p =0.181). When determining if WD had an effect in 

some individuals, it was found that one subject showed a clear increase from 4 stools/week in 

the OBS stage to 14 stool/week in the WD stage and five stools/week in the PB stage. Another 

subject managed to decrease their laxative use by 31% in the WD stage compared to the OBS 
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and PB stage. The percentage of stools that were ideal increased by 20% or more from the OBS 

to WD and/or PB stage in 67% of subjects.  

Conclusion: This pilot study found the use of wheat dextrin to improve bowel performance in 

some individuals. Due to low subject numbers in the analysis (n =6), it was not surprising that 

no significant results were found between any stages of the study for any objectives, however 

individual subjects showed WD improving stool frequency, stool form and reducing laxative 

use compared to placebo. Overall, this pilot study has highlighted the difficulties in carrying 

out such a trial in renal dialysis patients, and these should be taken into account when 

designing future trial in this population.  
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Chapter One 
 

1.0 Introduction 
 

The main function of the kidneys is to filter waste products and eliminate excess fluid 

from the body. When the kidneys fail, their rate of filtration is reduced, meaning they 

can no longer remove wastes and excess fluid from the blood efficiently (National 

Kidney Foundation, 2015b). This failure of the kidney is termed kidney disease or renal 

failure. When this failure is extended over a period of more than three months and has 

implications for health, it is defined as chronic kidney disease (CKD). Over time, CKD 

progresses as renal function declines. Once the filtering function of the kidneys 

reaches a very low rate, patients reach end stage renal failure (ESRF) and require renal 

replacement therapy (RRT). Renal replacement therapy can be achieved with a kidney 

transplant, haemodialysis (HD) or peritoneal dialysis (PD). Both HD and PD are needed 

for the remainder of an individual’s life unless a kidney transplant takes place. 

Although PD and HD have different mechanisms of action, both treatments allow 

excess potassium, phosphate, urea, creatinine and fluid to be removed from the blood. 

Both treatments are time intensive, with HD taking 4-5 hours three times per week 

and PD requiring daily exchanges of fluid from the peritoneal cavity. In New Zealand in 

2013 there were 4156 patients who received RRT. Of these, 38% were from 

functioning transplants, with the rest receiving dialysis. Of those receiving dialysis, 34% 

were on PD and 66% were on HD (ANZDATA Registry Report, 2014). In New Zealand in 

2013, 49% of all new ESRF patients had diabetic nephropathy causing ESRF, 22% had 

glomerulonephritis, 9% hypertension and 5% polycystic kidney disease (ANZDATA 

Registry Report, 2014).  

A number of health problems are associated with renal dialysis. These include 

cardiovascular disease, anaemia, protein energy malnutrition, physical and 

psychological pain as well as a decrease in quality of life (Astor et al., 2002, Davison 

and Jhangri, 2005, Foley et al., 1998, Kalantar-Zadeh et al., 2003). Chronic constipation 

is another common problem faced by renal dialysis patients.  
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Chronic constipation can be defined simply as a functional bowel disorder that 

presents as persistently difficult, infrequent, or seemingly incomplete defecation, 

which do not meet irritable bowel syndrome (IBS) criteria (Longstreth et al., 2006). The 

causes of constipation can often be multifactorial (Wexner et al., 2007), including 

lifestyle factors such as a low fibre diet, low fluid consumption (Anti et al., 1998, 

Markland et al., 2013) and a lack of exercise (Brown et al., 2000, De Schryver et al., 

2005, Dukas et al., 2003). Other than lifestyle related factors, neuronal disorders such 

as dementia, Parkinsons disease, multiple sclerosis and Hirschsprung disease can affect 

nerve impulses to the gut, inhibiting peristalsis. Depression as well as endocrine and 

metabolic disorders such as diabetes, hyperparathyroidism and hypothyroidism can 

also cause constipation (Candy et al., 2015, Khan and Simon, 2010, Leung et al., 2011). 

Regular uses of opioid based drugs can be more susceptible to constipation (Iacono, 

2008). Within the general population, the incidence of constipation can vary 

depending on the defining criteria used, but has been reported to be between 5 and 

35% in Europe (Peppas et al., 2008) and 19.9% in one New Zealand study (Talley et al., 

2004). Constipation has been found to generate nausea, faecal impaction bowel 

perforation, bleeding, haemorrhoids, headaches, halitosis, restlessness and confusion 

as well as decreased mental and physical components of quality of life (QOL) scores 

(Belsey et al., 2010, Candy et al., 2015, Rao et al., 2015). The impact of constipation on 

QOL was found to be significant and comparable to other conditions such as allergies, 

musculoskeletal conditions and inflammatory bowel disease (Belsey et al., 2010). Due 

to the suffering, pain and side effects of constipation, its treatment should be a priority 

for patient health and wellbeing.  

Increased rates of constipation have been linked with poor dietary fibre intake (Dukas 

et al., 2003, Markland et al., 2013, Murakami et al., 2006). Eating a diet high in fibre 

may reduce the prevalence of constipation as fibre increases the bulk of a stool, 

putting pressure on the luminal wall and hence promoting peristalsis (Frizelle and 

Barclay, 2007). In addition, the treatment of constipation in the general population has 

been successful with the use of added dietary fibre such as fibre rich rye bread 

(Hongisto et al., 2006), oat bran (Sturtzel et al., 2010) and prunes (Attaluri et al., 2011, 

Cheskin et al., 2009, Sairanen et al., 2007). The use of the fibre supplements psyllium, 
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inulin (Dahl et al., 2005, Den Hond et al., 2000, López et al., 2007, Marteau et al., 2011) 

and partially hydrolysed guar gum (Polymeros et al., 2014, Takahashi et al., 1994) have 

also been found to successfully treat the symptoms of constipation in the general 

population.  

 

1.1 Justification of Study 

 

Within the renal dialysis population, constipation is very common. Results from 

research studies consistently show constipation rates being higher in renal dialysis 

patients compared with the general population, as well as higher rates in HD patients 

than PD patients. Frequency of constipation has been reported to be between 14.2% 

and 28.9% in PD patients and between 63.1% and 71.1% in HD patients (Yasuda et al., 

2002, Zhang et al., 2013). Objective support for this data was found using radiopaque 

dye to measure colonic transit time; significantly longer colonic transit times were 

found in HD patients (43.0 ± 22.2 hours) compared to PD patients (32.7 ± 13.7 hours) 

and healthy controls (24.3 ± 11.9hours) (Wu et al., 2004). The reasons for the high 

rates of constipation within these patients are multifactorial. Due to renal dialysis 

patients being unable to eliminate potassium and phosphate through their kidneys, 

they must follow strict dietary guidelines excluding foods high in potassium and 

phosphate. High potassium and phosphate foods are often high in fibre such as a 

variety of fruits and vegetables, beans, lentils, legumes and whole grains. Studies have 

shown fibre intake in renal dialysis patients to be around 10 g/day, which is far lower 

than the recommended daily intake of 25 -30 g/day (Luttrell et al., 2014, National 

Health and Medical Research Council, 2006, Sutton et al., 2001). This lack of fibre in 

the diet is a risk factor for constipation. Renal dialysis patients are also fluid restricted, 

often to 1000 mL/day which, in combination with a lack of dietary fibre, is another 

factor promoting the risk of constipation. Dialysis patients have also been found to 

exercise less than healthy controls (Johansen et al., 2000) with HD patients being more 

inactive than PD patients, due to the HD patients being inactive on dialysis days (Cobo 

et al., 2014). Renal dialysis patients commonly take a number of medications which 
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also increases the risk of constipation. It has been reported that on average dialysis 

patients take 12 medications, often including phosphate binders and analgesic’s which 

have the common side effect of increasing the risk of constipation (Iacono, 2008, 

Kazama, 2009). In addition, constipation is more common with older age. Over 35% of 

those who undergo dialysis in New Zealand are over the age of 65 (ANZDATA Registry 

Report, 2014). Renal dialysis patients are therefore at increased risk of constipation as 

they age.  

As with the general population, constipation within the renal dialysis population has 

been shown to decrease patient QOL (Strid et al., 2002, Zhang et al., 2013). 

Constipation also reduces the ability of those on renal dialysis to excrete potassium 

through stools, which puts patients at risk of hyperkalaemia (Ahmed and Weisberg, 

2001). Peritonitis can cause severe illness and discontinuation of PD and has been 

shown to occur more frequently when patients are constipated (Mitrović et al., 2015). 

As well as peritonitis, there have been rare reports of colon perforation in constipated 

PD patients as a result of straining during defecation (Nakamura et al., 2004).  

To conclude, constipation within the renal dialysis population is very common and can 

be due to lifestyle factors such as: difficulty in reaching recommended intakes for fibre, 

having a fluid restricted diet, and having low levels of exercise. The fact that this 

patient group is typically of older age and taking many medications adds to the risk of 

constipation. As constipation within this population causes a decrease in quality of life, 

an increased risk of hyperkalaemia and increased risks of peritonitis, the treatment of 

constipation for these patients should be of priority.  

 

1.2 Statement of research problem 

 

Currently the first line treatment of constipation in renal dialysis patients involves the 

use of dietary measures. However, due to dietary restrictions, poor appetite, lack of 

money and other co-morbidities, using dietary measures as treatment has been 

difficult (Annells and Koch, 2003, Sutton et al., 2007b, Sutton et al., 2014). Laxatives 

are also used to treat constipation, however they have side effects, unknown long 
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term effects and the efficacy of their use is not yet established (Jones et al., 2002, 

Quigley et al., 2005, Ruston et al., 2013). An alternative treatment is therefore needed. 

As it is difficult to increase fibre in the diet using whole foods, using a fibre supplement 

to add dietary fibre to the diets of renal dialysis patients could be a viable alternative. 

Currently, there is a psyllium husk fibre supplement available in New Zealand which is 

fully subsidised via a prescription. Although this supplement has evidence in reducing 

constipation in the general population, it is not suitable for renal dialysis patients as 

the recommended dose per day must be taken with 750 ml of water. There are 

however soluble fibres that can be taken without water, such as inulin, partially 

hydrolysed guar gum and wheat dextrin. Of these products, wheat dextrin is the only 

one readily available in New Zealand. It is a prebiotic which could potentially have a 

laxative effect in the renal dialysis population. However, it is not subsidised via a 

prescription and no research has been done using wheat dextrin to determine if it can 

successfully reduce constipation. It would be clinically valuable to determine if wheat 

dextrin could reduce symptoms of constipation in renal dialysis patients. If so, the 

evidence could be presented to PHARMAC to support the funding of the product 

specifically for renal dialysis patients.  

 

1.3 Purpose of the research study 

1.3.1 Aim 

To conduct a single blind, placebo controlled, pilot study in the Northland District 

Health Board to examine the effectiveness of a wheat dextrin fibre supplement on 

bowel performance in free living patients who are currently receiving either peritoneal 

or haemodialysis.  

 

1.3.2 Objectives 

To determine whether the introduction of a wheat dextrin fibre supplement to the diet 

of free living patients on either HD or PD in Northland DHB will: 

1. Improve bowel performance. 
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2. Reduce laxative use. 

3. Improve quality of life. 

1.4 Structure of the thesis 

 

The literature will be reviewed in Chapter two. This chapter will include the different 

methods available for the measurement of constipation, its causes and treatments will 

be reviewed in both the general population as well as in renal dialysis patients with a 

focus on fibre supplements. Chapter three will describe the methods used in the study. 

Chapter four will present the results of the effects of the wheat dextrin fibre 

supplement on bowel performance and QOL. The findings will then be discussed in 

Chapter five. Finally, Chapter six will summarise the main findings as well as 

mentioning the strengths and limitations of the current pilot study and present 

recommendations for future studies.  
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Chapter Two 

2.0 Literature review 

2.1 Introduction 

2.1.1 Chronic kidney disease 
 

The function of the kidneys is to filter waste products and excess fluid from the body. 

The kidneys also release hormones controlling red blood cell production and blood 

pressure as well as producing an active form of vitamin D. When the kidneys fail, their 

rate of filtration is reduced meaning they can no longer remove wastes and excess 

fluid from the blood efficiently (National Kidney Foundation, 2015b). This failure of the 

kidneys is termed kidney disease or renal failure. When this failure is extended over a 

period of more than 3 months and his implications for health, it is defined as chronic 

kidney disease (CKD) (Inker et al., 2014). The Kidney Disease Outcomes Quality 

Initiative (KDOQI) is an independent, established group governed by an international 

board of directors with the stated mission to “improve the care and outcomes of 

kidney disease patients worldwide through promoting, co-ordination, collaboration 

and integration of initiatives to develop and implement clinical practical guidelines.” 

The KDOQI defines CKD specifically as “kidney damage or a glomerular filtration rate 

(GFR) of less than 60 mL/min/1.73 m² for 3 months or more, irrespective of cause” 

(Levey et al., 2005). The GFR is generally accepted as the best overall index of kidney 

function. This is because the GFR is reduced after widespread structural damage to the 

kidneys and most other measures of kidney function decline in parallel with the GFR 

(National Kidney Foundation, 2013). The GFR can be estimated using equations such as 

the Modification of Diet in Renal Disease (MDRD) which takes into account serum 

creatinine level, age, gender and race. A decreased GFR is associated with a range of 

complications including hypertension, anaemia, malnutrition, bone disease and a 

decreased quality of life (National Kidney Foundation, 2013). Albuminuria is another 

marker for kidney damage and is independently related to mortality, cardiovascular 

events and progression to end stage renal failure ESRF (Inker et al., 2014, Levey et al., 

2005). Albuminuria is defined as an albumin to creatinine ratio >30 mg/g in 2 of 3 spot 

urine specimens. Currently GFR is most widely accepted as the criterion for kidney 
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disease (Table 2.1). However, the use of albuminuria in addition to GFR can provide a 

more precise classification and is promoted as a classification and prognosis tool by 

KDOQI (Hallan et al., 2009, Inker et al., 2014).  

Table 2.1 Recommendations for classification stages of GFR by KDOQI (Inker et al., 

2014) 

Stage Description GFR (mL/min/1.73m2) 

1 Kidney damage with normal or increased GFR ≥90 

2 Kidney damage with mild decrease in GFR 60-89 

3a Mild to moderate decrease in GFR 45-59 

3b Moderate to severely decreased GFR 30-44 

4 Severe decrease in GFR 15-29 

5 Kidney Failure <15 or dialysis 

 

Diabetes, high blood pressure, autoimmune diseases, systemic infections, urinary tract 

infections, urinary stones, lower urinary tract obstruction, drug toxicity and hereditary 

diseases are initiation factors for the development of CKD (Levey et al., 2005). From 

initial kidney damage, CKD may progress through the stages of CKD toward kidney 

failure at stage 5 (Table 2.1). Complications of CKD can occur at any stage and include 

drug toxicity, metabolic and endocrine complications, increased risk for CVD as well as 

infections, frailty, and cognitive impairment (Eknoyan et al., 2004, Levey et al., 2005). 

Thus it is important to identify CKD in the early stages to minimise adverse outcomes. 

Most causes of CKD are irreversible and have a lifelong progression. Treatment is 

mostly aimed at slowing progression to ESRF (National Kidney Foundation, 2013). 

Slowing the progression of CKD is a priority in CKD treatment. From stages 1 - 4 (Table 

2.1) treatment involves controlling blood pressure, glycaemic control keeping HbA1c 

<53 mmol/L, restricting sodium intake to <2000 mg/day and adopting a healthy 

lifestyle such as regular exercise, smoking cessation and achieving a BMI between 20-

25 kg/m2 (National Kidney Foundation, 2013) Once patients reach stage 5, treatment 

involves intensive therapies as described in Section 2.1.3.  
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2.1.2 Prevalence of chronic kidney disease 
 

Data from the National Health and Nutrition Examination Survey (NHANES) 2007-2012 

estimated 13.6% of the United States adult population as having CKD (United States 

Renal Data System, 2014). Worldwide, it is estimated that 10% of people have some 

level of CKD (National Kidney Foundation, 2015a). Similarly, data from Australia from 

2011-2012 showed that 10% of Australian adults had some form of CKD. Around 4% of 

adults were in stage 1 of CKD, 2.5% were in stage 2 and less than 1% were in stages 4-5 

(Australian Bureau of Statistics, 2013).  

As patients progress to stage 5 of CKD, renal replacement therapy (RRT) is an option. 

Dialysis is one form of RTT often initiated once the GFR falls to below 10 

ml/min/1.73m2 (National Kidney Foundation, 2013). Dialysis can either be HD or PD. 

Other than dialysis, kidney transplantation can occur through a live or cadaver kidney 

donor. If no form of RRT is pursued, patients are managed conservatively for end of life 

care. In Australia in 2013, 21,470 people underwent RRT, with 45% having transplants 

and the remaining 55% having dialysis. Of those on dialysis, 20% were PD patients, and 

80% being HD patients (ANZDATA Registry Report, 2014). In New Zealand in 2013 there 

were 4156 patients receiving RRT. Of this number, 38% were from functioning 

transplants and 62% were dialysis patients. Of those receiving dialysis, 34% were on PD 

and 66% were on HD (ANZDATA Registry Report, 2014). In New Zealand 49% of all new 

patients in 2013 had diabetic nephropathy causing ESRF, 22% had glomerulonephritis, 

9% had hypertension and 5% had polycystic kidney disease (ANZDATA Registry Report, 

2014). End stage renal failure is more common in the Maori population than the NZ 

population with 1326 per million Maori undergoing RRT as opposed to 877 per million 

in New Zealand as a whole (ANZDATA Registry Report, 2014). In Northland, 32% of the 

population identify as being Maori compared to 15% in New Zealand as a whole 

(Statistics New Zealand, 2013), therefore Maori consideration in Northland in 

important.  
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2.1.3 Definition & health consequences of haemodialysis & peritoneal dialysis 
 

Once a patient enters stage 5 of CKD, waste products are starting to build up in the 

blood to the point where RRT is needed. Excess potassium, phosphate, urea, creatinine 

and fluid can be taken from the body via HD or PD. These treatments are designed so 

wastes are moved out of the blood into external fluids which can then be discarded.  

Haemodialysis requires blood to be taken out of the body and circulated through a 

dialyser or artificial kidney. For the blood to enter the dialyser, a vascular access 

(fistula, graft or vascular catheter) is needed (Findlay and Isles, 2015a). The blood runs 

through the dialyser flowing in the opposite direction to a dialysate solution. The blood 

and dialysate are separated by a thin membrane. Within the dialyser, solutes such as 

creatinine, urea, salts and water move out of the blood passing through the membrane 

and into the dialysate which is then discarded. A patient will typically undergo three 

dialysis sessions per week on alternative days with sessions lasting 4-5 hours. Dialysis 

can take place in the hospital or at home. In New Zealand in 2013, 67% of those on 

dialysis were on HD, and of those 73% were dialysed at a dialysis centre while the rest 

underwent dialysis at home (ANZDATA Registry Report, 2014).  

Peritoneal dialysis uses the peritoneal cavity in the abdomen to remove excess 

creatinine, urea, salts and water from the blood. The peritoneum is lined with a semi 

permeable membrane which is rich with capillaries. A high glucose dialysate enters and 

exits the peritoneal space via a catheter inserted through the abdominal wall. Once in 

the cavity the dialysate attracts wastes from capillaries surrounding the peritoneum 

via diffusion. After the dialysate has been in the cavity for 4 to 6 hours, it is then 

gravity drained and replaced with fresh dialysate. This is repeated 4-6 times daily. 

During this time PD patients can perform everyday tasks. Two types of PD are 

available; this includes continuous ambulatory peritoneal dialysis (CAPD) which uses 

gravity to drain and fill the cavity with dialysate and does not require a machine, or 

ambulatory peritoneal dialysis (APD) using a machine which automatically exchanges 

used dialysate with fresh dialysate many times over night with a long dwell time during 

the day (Findlay and Isles, 2015b).  
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It is important to remove excess nutrients via the kidneys as they can cause side 

effects. Phosphate, a common compound found in foods, contributes to secondary 

hyperparathyroidism and vascular calcification (Lynch et al., 2011). Strong links have 

also been found between raised serum phosphate values and mortality, especially 

from cardiovascular causes (Lynch et al., 2011, Slinin et al., 2005). An accumulation of 

potassium can have more immediate consequences. The healthy kidney disposes of 

90-95% of the daily potassium load (Putcha and Allon, 2007). Elevated levels of 

extracellular potassium cause a change in the intracellular to extracellular potassium 

ratio which can alter muscle contraction causing fatal cardiac arrhythmias (Ahmed and 

Weisberg, 2001, Putcha and Allon, 2007). Amongst HD patients, it is estimated that 3-

4% of deaths are caused by hyperkalaemia (Ahmed and Weisberg, 2001). As well as 

cardiac effects, high serum potassium can also cause general muscle weakness. 

Therefore an alternative means of potassium excretion in dialysis patients is 

important. If fluid overload occurs, there is an increased risk of all cause and 

cardiovascular related death (Kalantar-Zadeh et al., 2009). The mechanisms by which 

fluid retention influences survival in dialysis patients is thought to be the same as 

those patients with heart failure (Kalantar-Zadeh et al., 2009); that fluid retention can 

cause lower limb oedema, ascites, general oedema, hypertension, pulmonary vascular 

congestion and worsening heart failure (Kalantar-Zadeh et al., 2009).  

The amount of phosphate, potassium, sodium and water in the body is largely due to 

an individual’s diet. As part of the kidneys normal function is to excrete these nutrients 

when they are in excess, those with ESRF will not be able to do so. Although either PD 

or HD can help excrete these nutrients, they can only get rid of a portion. In addition, 

HD occurs only every 2nd day for 4-6 hours, unlike a functioning kidney which works 

continuously. Dietary restrictions for patients undergoing either HD or PD are 

therefore considered to be more intensive and strict than any other medical condition 

(Kalantar-Zadeh et al., 2015) (Table 2.2). It is therefore recommended to dialysis 

patients that foods high in phosphate are avoided. Generally high phosphate foods are 

protein rich foods such as milk, dairy and eggs. Processed foods such as cola drinks and 

other packaged foods are high in phosphate which is often used as either a flavour 

enhancer, preservative and stabiliser (Uribarri, 2007). Wholegrains, such as brown rice 
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and wholegrain bread, are also higher in phosphate that the white varieties (Uribarri, 

2007). Some varieties of nuts, peas, beans and lentils are also high in phosphate. These 

high phosphate foods are recommended to be consumed only in small amounts by 

dialysis patients. As these foods are high in nutrients such as protein, fibre, vitamins 

and minerals, patients’ nutritional status may be compromised (Lynch et al., 2011, 

Shinaberger et al., 2008).  

Table 2.2 Recommendations for dietary restriction for renal dialysis patients compared 

to healthy adults (Ash et al., 2006) 

Requirements 

 Normal adult Haemodialysis Peritoneal dialysis 

Calories 20-25 kcal/kg IBW 30-35 kcal/kg IBW 35 kcal/kg IBW 

Protein 0.8-1.0 g/kg/day 1.2-1.4 g/kg IBW >1.2 g/kg IBW 

Potassium 3800 mg men 

2800 mg women 

39 mg/kg/day Individual treatment 

recommended based 

on biochemistry 

Phosphate <4000 mg/day 800-1000 mg/day 800-1000 mg/day 

Sodium <2300 mg/day 1840-2530 mg/day 1840-2530 mg/day 

Fluid 2600 ml/day men 

2100 ml/day women 

500 ml + PDUO 800 ml + PDUO 

IBW = Ideal body weight (BMI of 22-25) 
PDUO = Previous days urine output 
 

It is recommended that patients with ESRF limit dietary potassium to prevent excess in 

the blood. Renal dialysis patients can adapt to dispose of some of the extra potassium 

via the gastrointestinal tract and through cellular uptake. However, these patients 

must still limit intake of potassium rich foods to stop extracellular potassium from 

reaching dangerous levels (Putcha and Allon, 2007). Although dialysis can remove 

some potassium, HD occurs every second day which gives potassium levels a chance to 

reach dangerous levels if not controlled through diet. Foods high in potassium include 

a large variety of fruit and vegetables as well as beans, lentils and bran (National 

Kidney Foundation). It is recommended that ESRF patients limit these foods which 

make it difficult for them to reach the suggested dietary guidelines of eating 5 or more 
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fruit and vegetables per day from a variety of sources. In addition, limiting whole 

grains, bran, lentils and beans along with fruit and vegetables makes it is difficult for 

ESRF patients to achieve the dietary guidelines for fibre (Kalantar-Zadeh et al., 2002, 

Khoueiry et al., 2011). Both fluid and salt intake are restricted for dialysis patients as 

the failing kidney function can no longer work to excrete excess water and salt from 

the blood.  

Both HD and PD have advantages and disadvantages: HD requires long periods 

attached to a machine which makes mobility and travel difficult. Patients on PD 

however, have the advantage of mobility as they are not bound to a machine during 

the day. Due to the presence of a catheter in PD, patients must be vigilant of signs of 

infection as they are at increased risk of peritonitis. However, since PD is continuous, it 

doesn’t lead to large increases in waste products in the blood as can happen in HD. 

Due to the high glucose dialysate which is partly absorbed, PD has the disadvantage of 

being associated with weight gain in some patients (Jolly et al., 2001). However, PD has 

more lenient dietary restrictions than HD which suits some patients. Potassium 

restriction is not as strict for patients on PD as the constant dialysing can continually 

remove excess potassium, with approximately 423 mg of phosphate removed per day 

in PD compared to HD which removes 300 mg/day (Uribarri, 2007).  

Both HD and PD increase the risk of developing other co-morbidities. Cardiovascular 

disease is the leading cause of death among PD and HD patients. Mortality in patients 

undergoing dialysis is 10 to 20 times higher than in the general population, even after 

stratification by age, gender, race and diabetes (Foley et al., 1998). As kidney function 

declines as measured by a reduced GFR, the incidence and severity of coronary artery 

disease increases (Herzog et al., 2011). Anaemia is a condition when there is a 

deficiency in red blood cells or haemoglobin and is a common symptom in those with 

ESRF. As the kidney function declines, so does the production of erythropoietin, the 

hormone used in the production of red blood cells. Studies in the USA (Astor et al., 

2002) showed that as GFR declines below 60 min/min/1.73m2, there is a strong 

correlation with decreases in haemoglobin. Decreases in haemoglobin causes 

tiredness, shortness of breath, weakness and poor ability to exercise. Protein energy 

malnutrition (PEM) is another co-morbidity in ESRF patients. It is estimated that PEM is 
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prevalent within the range of 18% to 75% in HD patients (Kalantar-Zadeh et al., 2003). 

Severely and moderately malnourished HD patients have been shown to have a higher 

mortality risk (33% and 5% higher, respectively (Combe et al., 2004)), compared with 

those who are not malnourished. Suffering from a combination of physical and 

psychological pain is also common in this patient group. In a study of 205 HD patients, 

53% reported chronic pain and 41.4 % reported moderate to severe pain (Davison and 

Jhangri, 2005). This pain was associated with depression, irritability, anxiousness and 

inability to cope with stress and likely a reduction in quality of life (Davison and 

Jhangri, 2005, Merkus et al., 1999). It has been suggested that some stresses for 

dialysis patients are due to dietary constraints, time restrictions, loss of employment, 

change in sexual function and fear of death (Kimmel, 2002). Moreover, it has been 

found that 25% of patients with ESRF suffer from depression (Hedayati et al., 2008). 

Due to kidney disease and its associated co-morbidities, it is not surprising that the 

average life expectancy for individuals with ESRF is 3.1 years for those 75 to 79 years 

old but 9.2 years for the rest of the population (United States Renal Data System, 

2014). 

Gastrointestinal (GI) symptoms are common among renal dialysis patients. The cause 

is multi-factorial, often due to a combination of dietary restrictions, lack of physical 

activity, side effects of medications, as well as effects of co-morbidities. Recent 

evidence suggests that patients with CKD have an altered gut microbiota which can 

drive metabolic abnormalities including uremic toxin production, inflammation and 

immunosuppression, which leads to further failure of the kidneys and CVD (Rossi et al., 

2015). As previously mentioned, constipation can cause serious side effects in renal 

dialysis patients and should therefore be avoided.  

 

2.1.4 Definition, causes and prevalence of constipation  
 

In order to assess constipation, a clear definition and diagnostic criteria must be used. 

Functional constipation can be defined simply as a functional bowel disorder that 

presents as persistently difficult, infrequent, or seemingly incomplete defecation, 
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which do not meet irritable bowel syndrome (IBS) criteria (Longstreth et al., 2006). 

However, the term constipation means different things to different people, which 

makes comparing information from the literature difficult. For example, some people 

consider it normal to pass a stool three times a day while for others, three times a 

week is considered normal (Candy et al. 2015). This has resulted in different definitions 

of constipation as what is considered normal is different to different people.  

The Rome III Criteria (Table 2.3) provides more in-depth diagnostic information which 

can be used as a measure by individuals to help define constipation. This criteria was 

originally established in Rome in 1991 from the consensus of an international 

committee with the goal of standardising criteria of functional gastrointestinal 

disorders including constipation (Drossman and Dumitrascu, 2006), and has since been 

updated three times.  

 

Table 2.3 Rome III: Criteria Diagnosis of Chronic Functional Constipationa 

1.Must include ≥2 of the following:  

- Straining during defecationb 

- Lumpy or hard stoolsb 

- Sensation of incomplete evacuationb 

- Sensation of anorectal blockageb 

- Manual manoeuvres to facilitate defecationb 

- Fewer than 3 bowel movements per week 

 

2. Loose stools are not present without use of laxatives  

 

3. Insufficient criteria for the diagnosis of irritable bowel syndrome 

 
aSymptoms for previous 3 months (which need not be consecutive wks) with symptom onset > 6 months 
prior to diagnosis. 
bAt least 25% of defecations  
 

In practice, the Rome III Criteria has limitations and the American College of 

Gastroenterology Chronic Constipation Task Force which reviewed the Rome Criteria 
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concluded it was too detailed for use in the primary setting. This was because the 

majority of primary physicians still emphasise constipation as being < 3 bowel motions 

per week, which is a dated measure of constipation (Wexner et al., 2007). This 

measure on its own, captures only a small proportion of those with constipation, as 

many people pass more than 3 stools per week, but they still report difficultly 

(incomplete evacuation and straining) with stool passage . Therefore, to avoid any 

common misdiagnosis in the primary setting, health care professions must be 

encouraged to use the Rome III criteria in its full form.  

Other than the Rome III criteria, the Bristol Stool Form Scale (BSFS) is a validated tool 

which uses stool consistency to assist in the diagnosis of constipation (Appendix D). 

The BSFS uses seven categories with stool images and descriptions that patients can 

use to classify their stool form. Stool form has been found to better correlate to 

objective measures of colonic transit compared to measuring stool frequency alone 

(Markland et al., 2013). Although the Rome III criteria and BSFS are useful tools for 

measuring constipation, a common problem in the literature is using only stool 

frequency as a measure. Another problem in diagnosing constipation is the reliance on 

self-reporting of constipation, which is common in studies and is frequently assessed 

using retrospective questionnaires that depend on the patients abilities to recall 

symptoms. When self-reporting constipation, rates are usually higher, likely due to 

personal perception rather than the actual problem (Peppas et al., 2008). Useful tools 

such as the BSFS or the Rome III criteria should be used in future research in 

combination with prospective, patient held diaries to reduce the effects of 

retrospective self-reporting of constipation.  

The aetiology of constipation is often multifactorial and causes can be unclear (Wexner 

et al., 2007). Lifestyle factors such as a low fibre diet, low fluid consumption and lack of 

exercise contributes to chronic constipation. Other than lifestyle related factors, 

neuronal disorders such as dementia, Parkinsons disease, multiple sclerosis and 

Hirschsprung disease can affect nerve impulses to the gut, inhibiting peristalsis. 

Psychological disorders such as depression can also be associated with constipation, as 

can endocrine and metabolic disorders such as diabetes, hyperparathyroidism and 

hypothyroidism (Candy et al., 2015, Khan and Simon, 2010, Leung et al., 2011). A wide 
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range of drugs can cause constipation, especially opioids (Iacono, 2008), as well as 

having impaired colonic muscle tone and pelvic floor muscles (Leung et al., 2011).  

Data from the literature regarding the prevalence of constipation in the general 

population differs. Large variations are likely due to the different methods used to 

measure constipation such as which version of the Rome scale was used (I, II or III), 

self-reporting questionnaires, or phone versus face to face based interviews (Peppas et 

al., 2008, Quigley et al., 2005). This is highlighted in one meta-analysis in which 

different diagnostic criteria were used on the same participants to reveal differing 

prevalence’s of constipation: 14.2% with Rome II, 19.2% with Rome I and 29.5% when 

self-reporting (Peppas et al., 2008). As shown by Peppas et al. (2008), the prevalence 

of constipation has been found to be lower in studies using the Rome II or III criteria 

(Suares and Ford, 2011a). The systematic review by Peppas et al. (2008) found mean 

rates of constipation in Europe to be 17.1%, which ranged from 5% to 35%. The mean 

value in Oceania was found to be 15.3% with values ranging from 4.3% in an elderly 

rest home to 30.7% in the general population of Sydney (Peppas et al., 2008). Similar 

rates have been reported in North America (12-19%) (Higgins and Johanson, 2004). In a 

New Zealand study, 92 participants from a birth cohort (26 years) were questioned via 

a survey to determine the incidence of constipation. Results found that 19.9% suffered 

from constipation with one factor for increased odds being female gender (Talley et 

al., 2004). Other studies (Markland et al., 2013, Peppas et al., 2008) have also found 

female gender to be associated with increased risk for constipation. Constipation is 

also more common in those of older age and in those with lower income (Dukas et al., 

2003, Quigley et al., 2005, Suares and Ford, 2011b).  

Eating a diet high in fibre may reduce the prevalence of constipation as fibre increases 

the bulk of a stool, putting pressure on the luminal wall promoting peristalsis (Frizelle 

and Barclay, 2007). However quality evidence is lacking due to how studies define 

constipation (Frizelle and Barclay, 2007). A prospective cohort study in 62,036 women 

aged 30 to 55 found that women in the highest quintile of fibre intake (median 

20g/day) were significantly less likely to report constipation than those women in the 

lowest quintile of fibre intake (7g/day) (Dukas et al., 2003). However, in this study 

constipation was defined retrospectively as <3 bowel movements per week, which is a 
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poor quality measure on its own. A cross-sectional study looking at 1705 Japanese 

dietetic students aged 18-20 years found no relationship between dietary fibre intake 

and constipation (Murakami et al., 2006). However, this study was done by students 

ticking ‘yes’, ‘sometimes’ or ‘no’ from a questionnaire which is a poor quality measure 

as it relies on subject self-diagnosis of constipation. In a cross-sectional study by 

Markland et al. (2013) based on data from NHANES in the USA, significantly higher 

constipation rates in both genders were associated with the lowest quartile of dietary 

fibre intake (<10.1 g/day). An advantage of this study is that it used the BSFS to assess 

stool form, and defined constipation as having type 1 or 2 stools as the “usual or most 

common stool type”. Overall, studies need to use validated tools to assess constipation 

to gain more reliable data.  

Fluid intake in combination with dietary fibre is important to prevent constipation as 

water is absorbed by stools making them bulkier and softer, thus creating an easier 

passage through the intestines. Although there is no research to suggest 

improvements in constipation with fluid on its own without fibre, there is research 

however showing the benefits of fluid and fibre intake together on constipation. One 

randomised controlled trial RCT with 117 participants (aged 18-50 years) investigated 

whether fibre plus fluid intake reduced constipation compared to a high fibre diet 

alone. One group received a standard diet for 2 months providing around 25 g of fibre 

per day with ad libitum fluid intake. The other group received the standard diet and 

were instructed to drink 2L/day of mineral water. Results showed that both groups 

significantly increased their stool frequency from baseline. The high fibre and fluid 

group had a mean increase in stools per week of 2.4 which was significantly higher 

than the fibre group alone which had a mean increase of 1.3 stools per week (P < 

0.001) (Anti et al., 1998). In addition, multivariable analysis of data from the NHANES 

study found that low fluid intake was a predictor for constipation among women and 

men and univariate analysis of data found significantly higher rates of constipation in 

both genders at the lowest quartile of fluid intake (Markland et al., 2013). Both of 

these studies however used < 3 bowel movements per week as diagnosis of 

constipation which is not the best measure of constipation when used on its own.  
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Several studies have shown that people who perform daily physical activity are less 

likely to suffer from constipation compared with those who don’t exercise (Brown et 

al., 2000, De Schryver et al., 2005, Dukas et al., 2003). An Australian cohort study 

involving 39,532 women found that across all age groups those women who were 

most physically active were less likely to report constipation compared to women who 

were the least physically active (Brown et al., 2000). Similarly, a study by Dukas et al. 

(2003) found that women who reported daily physical activity had significantly lower 

prevalence of constipation than sedentary women. In a randomised controlled trial 

(RCT) using middle aged, sedentary, constipated men and women by De Schryver et al. 

(2005), one group was randomised to their normal lifestyle for 12 weeks, the other 

group was randomly assigned to a 12 week exercise programme. Those in the exercise 

group significantly decreased the fulfilment of the Rome I criteria compared to those 

maintaining a normal lifestyle. However, the NHANES study (Markland et al., 2013) 

found no significant differences in constipation rates when related to vigorous physical 

activity . Vigorous physical activity was defined as any activity over the last 30 days for 

at least 10 minutes that caused heavy sweating or large increases in breathing or heart 

rate. The definition of vigorous physical activity of 10 minutes in the last 30 days is 

likely too little to encounter significant differences.  

Constipation has been reported to cause considerable suffering. A reduction in quality 

of life (QOL) is widely reported in those with chronic constipation. In a 45 question 

survey on those pre-screened for constipation in a random sample of people from the 

USA, 52% reported symptoms affecting their QOL. Of this 52%, 71% reported bloating 

somewhat affecting their QOL, 65% reported abdominal discomfort, 63% infrequent 

bowel movements and hard stools and straining affecting 59% of respondents’ QOL 

(Johanson and Kralstein, 2007). As well as abdominal discomfort, constipation can also 

cause nausea, faecal impaction, bowel perforation, bleeding, haemorrhoids, 

headaches, halitosis, restlessness and confusion (Candy et al., 2015, Rao et al., 2015). 

In a meta-analysis (Belsey et al., 2010), mental and physical components of QOL scores 

were shown to be consistently impaired in constipated populations. The impact of 

constipation on QOL was found to be significant and comparable to other conditions 

such as allergies, musculoskeletal conditions and inflammatory bowel disease (Belsey 
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et al., 2010). Therefore, the treatment of constipation should be should be a priority as 

it is commonly associated with discomfort and a decreased QOL.  

 

2.1.5 Constipation in Renal Dialysis Patients 

 

In renal dialysis patients, constipation is very common. Variations in incidence within 

the dialysis population are likely dependent on the age of the population studied as 

well as the methods used to determine constipation. However, research studies 

consistently report constipation being higher in dialysis patients than in the general 

population, as well as higher rates in HD compared with PD patients. Studies reporting 

the prevalence of constipation in renal dialysis patients are shown in Table 2.4. 
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Yasuda et al. (2002) reported the frequency of constipation was 28.9% in 

204 PD patients and 63.1% in 268 HD patients. Results were obtained via a 

questionnaire in which patients were asked about bowel frequency, stool 

consistency, straining and use of laxatives over the previous 12 months. An 

earlier study by the same authors found that 40% of HD patients (n =125) 

had to take laxatives for constipation compared to 16% of PD patients 

(Yasuda et al., 1995). In a cross-sectional study of 605 (478 HD, 127 PD) 

Chinese dialysis patients, 71.7% of HD patients and 14.2% receiving PD 

reported constipation (Zhang et al., 2013). In this study a questionnaire 

was used to evaluate constipation defined using the Rome III criteria. The 

previous studies were all based on self-reporting of constipation through 

retrospective questionnaires. Although these methods of measuring 

constipation are likely to produce unreliable results, the trend consistently 

shows high rates of constipation in this patient population. A study by Wu 

(2004) however, used objective measures by performing an abdominal x-

ray following the ingestion of radiopaque dye for 6 days (Wu et al., 2004). 

These results supported the results from previous studies of HD patients 

having significantly longer colonic transit times (43.0 ± 22.2 hours) than 

those on PD (32.7 ± 13.7 hours) or healthy controls (24.3 ± 11.9hours). The 

results also showed discrepancies between subjective reports of 

constipation and objective measures of total colonic transit times which 

highlights the limitations of self-reported constipation.  

Due to the restrictions of the renal diet as discussed in Section 2.1.3, 

patients often cannot meet the dietary fibre recommendations of 25 g/day 

for women and 30 g/day for men (National Health and Medical Research 

Council, 2006). As a low fibre diet is often associated with constipation, 

patients with ESRF are therefore at even higher risk of developing 

constipation. In a cohort of American women on dialysis, mean fibre intake 

was found to be 10 g/day (Luttrell et al., 2014) which is significantly lower 

than healthy women from a similar cohort (Therrien et al., 2014). Low 

intakes of fibre were found in PD patients, where the mean intake of fibre 
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was 10g/day (Sutton et al., 2001). In this study only 3 of the 34 patients (24 

men, 10 women) achieved a fibre intake above 15 g/day. Supporting 

results were found using a food frequency questionnaire (FFQ) study 

carried out on 30 HD patients (15 men, 15 women), where fibre intake was 

found to be significantly lower in HD patients than matched controls who 

were not on dialysis (12 ± 6 g/day vs. 18 ± 11 g/day) (Kalantar-Zadeh et al., 

2002). In combination with a low dietary fibre intake, renal dialysis patients 

are often limited to 1000 ml/day of fluid. As discussed in Section 2.1.4., this 

fluid restriction in combination with a low fibre intake puts patients at 

increased risk of constipation. As PD patients usually have a greater 

allowance of fluid per day, this is a likely reason why constipation is more 

common in HD than PD patients.  

As well as dialysis patients having lower dietary fibre and fluid intake, 

exercise levels in HD patients has also been found to be less than in healthy 

controls (Zamojska et al. 2006, Nowicki et al. 2010), thereby increasing 

their risk of constipation. Thirty four HD patients and 80 healthy sedentary 

individuals from San Francisco had their physical activity measured using a 

three dimensional accelerometer as well as with an activity questionnaire 

(Johansen et al., 2000). Those on dialysis were found to have lower levels 

of physical activity than controls and this difference increased with 

increasing age. There is currently little evidence regarding physical activity 

levels of those who undergo PD. One study found HD patients took 

significantly less steps per day as measured with a pedometer compared to 

PD patients. (Cobo et al., 2014). This was explained by HD patients being 

inactive on dialysis days which was not a constraint of PD patients and 

could be another contributing factor to the higher levels of constipation 

among HD patients.  

Yasuda et al. (1995) suggested the reason for differences in rates of 

constipation between HD and PD patients could be due to the restriction of 

the potassium intake not being as strict as for HD patients. Dietary 

restriction of potassium limits the intake of many high fibre foods which 
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are high in potassium. This is supported by the later study by Yasuda et al. 

(2002) which found the potassium and fibre intakes respectively of PD 

patients (1.8 ± 0.5 g and 11.0 ± 4.0 g) to be significantly higher compared to 

HD patients (1.3 ± 0.5 g and 5.9 ± 2.7 g). These results suggest the lower 

incidence of constipation in PD patients compared to HD patients may be 

due to the increase in fibre in the PD diet and the increased physical 

activity in PD patients due to the ability to live a more mobile lifestyle. 

For dialysis patients, phosphate binders are routinely prescribed as a way 

to decrease the amount of dietary phosphate absorbed by the body. 

However, phosphate binders have also been associated with constipation 

with reported increases in rates from between 6-14% (Iacono, 2008, 

Kazama, 2009). As chronic pain is very common in dialysis patients, the use 

of analgesia is also common. Constipation is a common effect of opiate 

based analgesia due to its effects on gastrointestinal motility. It has been 

reported that dialysis patients commonly use an average of 12 

medications. This polypharmacy puts patients at increased risk of 

constipation, especially when a patient has numerous physicians for 

multiple co-morbidities, which is common in dialysis patients (Iacono, 

2008).  

In addition to dietary and medication factors, 35% of those who undergo 

renal dialysis in New Zealand are over the age of 65 (ANZDATA Registry 

Report, 2014). Since constipation increases with age, renal dialysis patients 

are therefore at increased risk as they age.  

As with the general population, constipation has been shown to decrease 

QOL in the dialysis population. This highlights the importance of the 

treatment of constipation in this group. A self-administered form 

completed by renal dialysis patients found significantly lower mean values 

on the physical and mental component summary scales in the non-

constipated group compared to a constipated group (Zhang et al., 2013). 

Similarly in a CKD population, 128 HD, 55 PD and 50 pre-dialysis patients 
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completed two self-administered questionnaires measuring 

gastrointestinal (GI) symptoms and psychological general wellbeing (Strid 

et al., 2002). Gastrointestinal symptoms were worse in all CKD patients 

compared to the general population, and a negative correlation between 

GI symptoms and psychological well-being was found in the CKD 

population. Symptom scores between HD, PD and pre-dialysis were not 

significantly different. As well as a decrease in QOL, constipation deprives 

those with ESRF the ability to excrete potassium through stools. Those with 

normal renal function excrete around 5-10% of their potassium load 

through the gut. In patients with ESRF, this is increased up to 25%. 

However, because potassium excreted through the gut is roughly 

proportionate to faecal output, constipation may put patients at risk of 

hyperkalaemia (Ahmed and Weisberg, 2001).  

As well as a decrease in QOL, constipation can have serious consequences 

for PD patients, including an increased risk of peritonitis. Peritonitis can 

cause severe illness and discontinuation of PD and has been shown to 

occur more frequently when patients are constipated (Mitrović et al., 

2015). In a Turkish population it was found that patients with constipation 

were 2.2 times more likely to develop peritonitis than those without 

constipation (Keleş et al., 2010). Bacterial overgrowth is common when 

intestinal motility is slowed, and this overgrowth increases the chance of 

bacterial translocation from the gut to the peritoneal cavity (Su et al., 

2012). As well as peritonitis, there have been rare reports of colon 

perforation in constipated PD patients as a result of straining during 

defecation (Nakamura et al., 2004).  

To conclude, rates of constipation within the ESRF population are high. 

Constipation within this population can be due to lifestyle reasons such as 

the difficulty in reaching recommended intakes for fibre and water as well 

as difficulty exercising. Old age and polypharmacy add to the risk. As 

constipation within this population causes a decrease in quality of life, an 
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increased risk of hyperkalaemia and increased risks of peritonitis, the 

treatment of constipation for patients with ESRF should be of priority.  

 

2.2 Treatment of constipation  

2.2.1 Dietary Measures 
 

In constipated patients, measures to increase intake of dietary fibre are 

often recommended as a first line treatment (Eswaran et al., 2013). 

Increasing dietary fibre through everyday foods can be affordable, well 

accepted and offer not only laxation benefits but also has been linked to 

lower rates of obesity, cardiovascular disease, diabetes and certain cancers 

(National Health and Medical Research Council, 2006). Studies which used 

food products to improve constipation are shown in Table 2.5.  
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Hongisto et al. (2006) used a fibre-rich bread and a probiotic to improve bowel 

function in patients self-reporting constipation. Rye bread (39 g/day fibre) 

consumption was found to shorten total intestinal transit time, increase faecal 

frequency, soften faeces and make defecation easier compared to low fibre bread (9 

g/fibre day). The rye bread did however create significantly more gastrointestinal 

symptoms (mainly flatulence and bloating) than in the low fibre group. Interestingly, 

there were less gastrointestinal symptoms in the rye bread + probiotic yoghurt group 

compared with the rye bread group alone. This suggests that consumption of fibre may 

be better tolerated when taken in conjunction with a probiotic. Also of interest is the 

finding that the probiotic yoghurt tended to increase the effect of the rye bread on all 

bowel function variables. This highlights the potential of fibre in conjunction with 

probiotics to help ease constipation.  

 

The use of dietary oat bran has been shown to reduce the use of laxatives in an elderly 

hospitalised population. A controlled parallel study in a constipated hospitalised 

geriatric population in Austria investigated whether the addition of oat bran to 

common daily meals would decrease laxative use. Thirty patients between the ages of 

57-98 years were randomised into either the fibre intervention (5.1 g/day of fibre from 

oat bran) or a control group (standard diet) for 12 weeks. Results found that laxative 

use decreased by 59% in the fibre group and increased 8% in the control group 

(Sturtzel et al., 2010). 

 

In Finland, the use of prunes (12 g/day), linseed (6 g/day) and a prebiotic galacto-

oligosaccharide (12 g/day) mixed with yoghurt was compared to a control yoghurt in a 

double blind, randomised, crossover design (Sairanen et al., 2007). Forty-three elderly, 

constipated patients entered into the eight week study consisting of an initial two 

week run in period followed by a three week intervention, two week washout and 

subsequent three week intervention. Constipation was defined as <5 bowel motions 

per week or if patients complained of difficulty during defecation. Compared to the 

control yoghurt, the high fibre yoghurt was shown to significantly increase both 

frequency and ease of defecation. Although this study found significant results, the 

definition of constipation of <5 bowel motions per week is not in line with the Rome III 
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criteria. Also, there was no way to tell if the prunes, prebiotic or linseed were 

contributing to the laxative effect.  

 

Prunes have been used as a treatment for constipation on their own compared to 

psyllium in a US study by Attaluri et al. (2011). Forty constipated patients meeting the 

Rome III criteria were randomised in a single blind cross over design to two three week 

treatment periods with a one week washout period in between. Fifty grams of prunes 

were eaten twice daily in one intervention (6 g fibre/day) and 11 grams of psyllium 

twice daily in the other (6 g fibre/day). Prunes significantly increased bowel motions 

per week compared to psyllium as well as improving stool consistency scores. Although 

straining at defecation was not different between the two treatments, both improved 

from baseline. The authors concluded that prunes are more effective in treating 

constipation than psyllium, and should be considered as a first line therapy. Other 

favourable results for prunes were found by Cheskin et al. (2009) in which prune juice 

was compared to psyllium mixed with apple juice and apple juice alone (control). 

Softer stools were found with prune juice compared to psyllium and the control. Prune 

juice was as likely as psyllium to provide relief from constipation within 24 hours of 

first use and both provided more instant relief than apple juice alone. However, there 

was no placebo for the prune juice and there was no washout period between 

treatments. Both studies using prunes were financially supported by prune companies 

which also may involve some bias. Although prunes can be beneficial in the general 

population, applying these findings to renal dialysis patients becomes difficult as 

prunes and prune juice are both high in potassium. The doses of prunes used in these 

studies would therefore not be recommended for renal dialysis patients.  

 

The use of kiwifruit has also been shown to be effective in reducing the symptoms of 

constipation in constipated Chinese patients (Chan et al., 2007). Eating two kiwifruit 

daily over a four week period was found to significantly increase bowel movements 

decrease laxatives used and decrease stool transit time compared to a baseline period. 

Advantages of this study included using a gastroenterologist to define constipation 

based on the Rome II criteria as well as using a prospective design where patients kept 

a daily log with stool frequency and consistency over the intervention period. 
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Objective measures of colonic transit time were also performed using radiopaque 

markers. Beneficial effects on bowel performance due to the consumption of kiwifruit 

were found using elderly subjects from New Zealand (Rush et al., 2002). Although 

participants did not report constipation, consumption of one kiwifruit per 30 kg of 

body weight per day lead to significantly bulkier stools looser stools and produced 

more frequent bowel movements. The mechanism of kiwifruit on laxation is proposed 

to be via the enzyme actinidin as well as the dietary fibre in kiwifruit having an 

exceptionally high water holding capacity (Chan et al., 2007, Rush et al., 2002). 

Although there appears to be a benefit of kiwifruit consumption on laxation, kiwifruit 

are also high in potassium and it would not be recommended that dialysis patients eat 

two kiwifruit per day as was used in these studies.  

 

These studies all show the potential of dietary fibre to help treat constipation. 

However, these studies use fibre from different sources, different doses (1-40 g/day) 

and the number of subjects in the fibre intervention groups were a low (14-40). How 

constipation is defined and the different primary outcome measures assessing 

constipation also make it difficult to compare studies. The difficulty in double blinding 

whole food products may make studies ineffective as participants are aware they are 

eating foods known to reduce constipation, thereby expecting certain results. 

Although the evidence surrounding the consumption of whole food products in 

reducing constipation is positive, large scale RCT’s are needed with validated measures 

of constipation to gain more conclusive results.  

2.2.2 Fibre supplementation 

 

Fibre supplements are one way to increase dietary fibre in the diet. There are many 

varieties available on the market which usually come in powder form but can also be 

found within capsules. Fibre supplements are created through the processing of 

different plants or plant products isolating the fibre component. Fibre supplements 

can easily be incorporated into drinks and sometimes foods with the result of 

increasing dietary fibre in an individual’s diet. Table 2.6 shows studies which used fibre 

supplementation as a method to improve bowel performance.  
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2.2.2.1 Psyllium husk 
 

Psyllium husk (also Ispaghula husk) is the outer coat of the psyllium seed from the 

plant Plantago Ovata. It is a soluble, gel forming, viscous fibre source which is 

intermediately fermentable (Rao et al., 2015). It is readily available in New Zealand 

from supermarkets and pharmacies and is currently the only dietary fibre supplement 

funded on the PHARMAC schedule. Psyllium is a stool softener and works by retaining 

water in the stool. Psyllium husk in the treatment of constipation has been well 

studied and many RCT’s, have been carried out compared to placebo (Ashraf et al., 

1995, Cheskin et al., 1995, Fenn et al., 1986, Nunes et al., 2005, Tomas-Ridocci et al., 

1992). All studies used patients who suffered from chronic constipation with the 

treatment period varying between two and eight weeks. The majority of studies used 

10 g of psyllium fibre/day, although Cheskin et al. (1995) used 24 g/day. Results of 

these studies all found significant differences in one or more of the following variables 

compared to placebo: increase in stool frequency per week, decrease in gut transit 

time, increase in stool weight, ease of defecation, improved stool form and lesser 

abdominal pain/discomfort. In addition, a systematic review by Frizelle and Barclay 

(2007), found psyllium to increase stool frequency after two weeks in adults with 

chronic constipation when compared to placebo.  

Psyllium husk has also found to be beneficial when compared to other common 

laxatives such as lactulose and docusate. One review (Rouse et al., 1990) found 

consumption of seven g/day of psyllium increased the frequency of bowel movements 

after four weeks compared with 30 ml/day of lactulose. Psyllium also had the benefit 

of having fewer reported cases of abdominal pain than lactulose. Similarly, docusate 

(stool softening laxative) was compared to psyllium in a double blind study involving 

170 patients with chronic constipation (McRorie et al., 1998). Patients were 

randomised into one of two groups being either psyllium fibre in addition to a 

docusate placebo or a docusate laxative in addition to a psyllium placebo. Compared 

to baseline, psyllium was found to be more effective at increasing stool weight, stool 

water content and stool output than docusate sodium. In the 2 week treatment, bowel 
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movement frequency was significantly higher in treatment week 2 for psyllium with no 

differences between treatments in the first week  

Although there is good evidence supporting psyllium at improving symptoms in 

patients with chronic constipation, its use has limitations when applied to the renal 

dialysis population. The majority of studies use 10g/day of psyllium mixed with 750 ml 

of water. As renal dialysis patients are advised to restrict their fluid intake to generally 

1L, needing 750 ml of water per day for the intake of a fibre supplement is not ideal as 

it allows for little other fluid intake.  

2.2.2.2 Inulin 
 

Inulin is also a soluble fibre, but unlike psyllium it is non-gelling and highly fermentable 

in the large bowel. It escapes digestion and enters the large intestine largely intact, 

where it is then fermented by intestinal bacteria. Inulin is found naturally in various 

plants, but it is best isolated industrially from the root of the chicory plant (Marteau et 

al., 2011). Through RCT’s, inulin has been found to reduce symptoms of constipation 

with multiple studies all showing the beneficial effects of inulin in constipated subjects 

when compared to placebo (Dahl et al., 2005, Den Hond et al., 2000, López et al., 

2007, Marteau et al., 2011). These studies found ingestion of 13-20 g of inulin per day 

over 2-4 week periods led to improvements in stool frequency and a reduction in 

defecation difficulties such as straining, incomplete evacuation and rectal obstruction. 

Recently, scientific opinion was published by the European Food Safety Authority 

(2015) which gave scientific substantiation to the health claims of inulin. The panel 

concluded that inulin contributes to the maintenance of normal defecation by 

increasing stool frequency if 12 or more grams per day are consumed.  

As well as the benefits of reducing constipation symptoms, inulin is also a prebiotic 

(Marteau et al., 2011). Prebiotics stimulate the growth of intestinal bacteria such as 

bifidobacteria and lactobacillus. These bacteria ferment fibre in the gut forming short 

chain fatty acids (SCFAs) which serve as fuel for the local gut lining and may regulate 

cellular processes (Stewart et al., 2009). The SCFAs may decrease luminal pH, therefore 

inhibiting growth of potentially pathogenic bacteria (Noack et al., 2013). The 
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consequential increase in bacterial mass can increase stool weight, stimulate bowel 

movements and create an osmotic effect which increases water content in the colon 

(Macfarlane et al., 2006). These properties help explain the mechanism by which inulin 

can be useful in the treatment of constipation.  

2.2.2.3 Partially hydrolysed guar gum 
 

Partially hydrolysed guar gum (PHGG) is a soluble, highly fermentable non-gelling fibre 

produced through controlled breakdown of guar gum. PHGG is sold as a dietary fibre 

supplement and can be easily incorporated into liquids and foods. As well as inulin, 

PHGG is also a prebiotic which feeds ‘good’ bacteria in the gut, lowering the pH of the 

intestinal lumen and producing health promoting SCFAs (Noack et al., 2013).  

Two studies have shown that consumption of PHGG reduces bowel symptoms in 

constipated subjects. Takahashi et al. (1994) gave 11 g/day of PHGG to 15 constipated 

women over a 3 week period. Compared to a control period where habitual diet was 

followed, PHGG caused an increased frequency of defecation, and an increase in faecal 

water content compared to the control period. In a more recent study, 5 g/day of 

PHGG was given to 39 constipated participants over a 4 week period. Compared to a 

control period, colonic transit time was significantly reduced, bowel movement 

frequency significantly increased, stool form improved and the number of bowel 

movements with straining decreased, number of days with laxative intake and 

abdominal pain also decreased (Polymeros et al., 2014). Although these studies found 

favourable results, both were open-label studies which meant participants knew 

exactly what they were taking and neither was placebo controlled. To further 

investigate the use of PHGG in the treatment of constipation, placebo controlled RCT’s 

are needed.  

2.2.2.4 Wheat dextrin 
 

As with inulin and PHGG, wheat dextrin is a non-gelling soluble fibre which mostly 

escapes digestion until being highly fermented in the large bowel (Stewart et al., 

2009). It escapes digestion due to its structure having many α-1.6 linkages and non-

digestible glucoside linkages. Wheat dextrin is extracted from wheat starch in a multi-
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step industrial process (van den Heuvel et al., 2005).Thus far, no research has been 

carried out investigating the ability of wheat dextrin to reduce the effects of 

constipation. However, wheat dextrin like inulin and PHGG is a known prebiotic with 

beneficial properties. Wheat dextrin is fermented in the large bowel, producing SCFAs, 

lowering the pH of the colon and adjusting the colonic environment (Hobden et al., 

2013, Noack et al., 2013, Pasman et al., 2006). The study by Hobden et al. (2013) used 

a validated gut model system to establish the impact of wheat dextrin on the gut 

microbiota. The use of 14 g/day of wheat dextrin resulted in significant increases in 

total bacteria in vessels simulating the transverse and distal colon especially of those 

bacteria types Clostridium cluster XIVa and Roseburia genus. These bacteria types are 

key producers of SCFAs, especially butyrate which has protective and metabolic 

benefits. The beneficial effects of butyrate include being an energy substrate for 

colonocytes, having a beneficial trophic effect on gut epithelium as well as having 

protective properties against colon cancer which is more prevalent in the distal colon 

(Hobden et al., 2013).  

Of the SCFAs produced by the fermentation of wheat dextrin, butyrate is not only the 

preferred energy substrate for colonic epithelial cells but in animal studies it has also 

been shown to excite neurons of the GI tract causing colonic circular smooth muscle 

contraction (Soret et al., 2010). In support of this, colonic fermentation of undigested 

starch in humans has been shown to produce an increase in high amplitude 

propagated contractions of the colon (Jouët et al., 2011). These increased contractions 

were in parallel to increases in SCFA production, a lowering of colonic pH as well as 

colonic distension resulting from the production of gas during fermentation (Jouët et 

al., 2011). This supports one mechanism of how wheat dextrin may accelerate colonic 

transit thereby reducing constipation. In conjunction, soluble fibre is thought to 

increase stool bulk through an increase in biomass which produces softer stools. This 

further strengthens the possible use of wheat dextrin as a potential treatment for 

constipation.  

As well as its potential laxative effect, wheat dextrin has been proposed to have other 

beneficial health effects as a prebiotic. Ingestion of 14 g/day of wheat dextrin over a 

nine week period in overweight subjects was shown to significantly increase satiety, 
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reduce energy intake, reduce body weight and improve body composition compared 

to placebo (Guérin-Deremaux et al., 2011, Guérin-Deremaux et al., 2013). The satiating 

effect of wheat dextrin may be due to its effect in elevating synthesis of the 

anorexigenic gut hormones glucagon-like peptide 1 and peptide YY and decreasing 

synthesis of the orexigenic gut hormone ghrelin (Hobden et al., 2013).  

Wheat dextrin is well tolerated at large doses with one study finding it well tolerated 

at 30 and 45 g/day until doses of 60g/day were reached when some bloating and 

flatulence occurred (Pasman et al., 2006, van den Heuvel et al., 2004). An in vitro study 

by Noack et al. (2013) found that compared to PHGG and inulin, wheat dextrin 

produced the least gas during fermentation at 8, 12, and 24 hours. In conjunction, 

wheat dextrin produces gradual and consistent SCFAs compared to inulin which 

produces rapid peaks (Stewart et al., 2009). The gradual SCFA production following 

wheat dextrin consumption is likely to correspond to less bloating and flatulence and is 

one possible reason why wheat dextrin is better tolerated than inulin.  

Although no studies have investigated the use of wheat dextrin as a fibre supplement 

for the possible treatment for constipation, it does have viable potential mechanisms 

of action. Along with its other health benefits described earlier and the fact that it is 

well tolerated makes the research of wheat dextrin in reducing constipation 

worthwhile. 

 

2.2.3 Laxatives 
 

Laxatives can be used in the treatment of constipation but may have side effects; the 

efficacy of some laxatives have not been established (Jones et al., 2002). Lactulose and 

laxsol are both commonly used laxatives in the Northland District Health Board (New 

Zealand) as well as by patients who undergo renal dialysis.  

Lactulose is an osmotic laxative which increases the water content of stools, thereby 

increasing faecal volume and softness. It is fermented in the intestines producing 

carbon dioxide and hydrogen, resulting in acidification of the stools (Candy et al., 

2015). Irritation of the colon wall then promotes peristalsis. Lactulose comes as a 
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sweet liquid and is subsidised on the PHARMAC schedule with a patient prescription. 

Systematic reviews indicate that lactulose has beneficial effects on laxation when 

compared to placebo. This evidence has been considered superior by Leung et al. 

(2011) and graded as an ‘A’ recommendation by the American College of 

Gastroenterology Chronic Constipation Taskforce (Quigley et al., 2005) meaning its use 

is supported by two or more RCT’s with adequate sample size and methodology 

without conflicting evidence from other trials. However, lactulose can cause 

unpleasant side effects such as electrolyte abnormalities, altered bowel flora, bloating, 

flatulence, and excessive diarrhoea (Ruston et al., 2013). 

 
Laxsol, another laxative commonly used in Northland DHB is made from docusate 

sodium and senna. Docusate sodium is a synthetic detergent which decreases surface 

tension allowing water to interact more effectively with stools. Senna is a stimulant 

laxative which works by irritating the nerve endings of the colon, stimulating peristalsis 

and decreasing water absorption from the lumen (Leung et al., 2011, Woolery et al., 

2008). Research on docusate sodium versus placebo is limited and results are variable 

(Quigley et al., 2005). A systematic review in critically ill, palliative, constipated 

patients found the use of docusate to be based on inadequate evidence and concluded 

that more RCT’s are needed to determine the efficacy of its use to treat constipation 

(Hurdon et al., 2000). In a well-designed RCT, psyllium was found to be more effective 

than docusate sodium as a laxative (McRorie et al., 1998). An active control of placebo 

with the addition of senna has also been found to have no significant effect on stool 

frequency, volume or consistency than docusate plus senna (Tarumi et al., 2013). In 

support of these mixed results, a review by Leung et al. (2011) reported a moderate 

recommendation for the use of docusate sodium as a laxative. Similarly, a systematic 

review by the American College of Gastroenterology Chronic Constipation Taskforce 

found insufficient data to make a recommendation on the efficacy of stool softeners 

such as docusate sodium as a treatment in patients with chronic constipation (Quigley 

et al., 2005).  

Senna, the other active ingredient in laxsol has been used for over 100 years, but 

surprisingly there are no well-designed RCT’s comparing its effects to placebo. There 
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are however, older studies which show its benefit in constipated subjects when used 

with psyllium (Marlett et al., 1987, Passmore et al., 1993). The use of senna as a 

laxative was given a recommendation of moderate by Leung et al. (2011). However, 

side effects have been reported such as abdominal discomfort, electrolyte imbalances, 

allergic reactions and hepatotoxicity (Ruston et al., 2013). There has also been debate 

in the literature about the potential long term use of senna increasing the risk of 

developing colon cancer. Although human studies are insufficient, Leung et al. (2011) 

states that when the evidence is combined it does not support a role of senna in 

causing colon cancer in rats or humans.  

Therefore the efficacy of docusate sodium and senna for the use in the treatment of 

constipation is mixed. In combination, side effects can occur and the long term effects 

are unknown. Although lactulose has good evidence behind its use, side effects for 

patients can be unpleasant. An alternative treatment to constipation involving a gentle 

fibre supplement is therefore likely to be welcomed.  

 

2.3 Treatment of constipation in renal dialysis patients 

2.3.1 Dietary Measures 

 

While increases in fibre and fluid through dietary measures should be the first 

intervention to reduce constipation, this is often ineffective in renal dialysis patients. 

Increasing dietary fibre in renal dialysis patients has proven to be difficult even when 

patients are given lists of high fibre food with preferable potassium and phosphate 

profiles (Sutton et al., 2014). This has been shown in a study by Sutton et al. (2014) 

where patients on PD could not significantly increase their dietary fibre intake when 

encouraged to do so. Subjects were given food lists which contained foods with 2 

grams of fibre and asked to increase the fibre in their diet by 2-4 g/day (to avoiding 

bloating and discomfort) until an extra 12 g/day was added. It was found that as a 

whole the group did not manage to increase the amount of fibre in their diet and the 

authors concluded that it is difficult to increase and maintain fibre intake through 

dietary means in PD patients (Sutton et al., 2014). The reasons behind not being able 
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to add fibre to the diet as recommended by health care professionals was investigated 

in a survey of 90 elderly (mean age 77.4 years) living in Adelaide, South Australia 

(Annells and Koch, 2003). Reasons found were availability of preferable fruit due to 

season, cost and ‘living on a pension,’ co-morbidities such as diabetes restricting fruit 

and diverticulitis restricting intake of dried fruit and nuts, not being used to planning 

and cooking meals especially for widowers and trying dietary measures suggested that 

have no effect on constipation. Sutton et al. (2007) suggested factors contributing to 

poor fibre intake in PD patients may be poor appetite, feeling full from the dialysate 

and the conflict between a recommended high fibre diet and so many high fibre foods 

being rich in potassium and phosphate. These factors are relevant to the renal dialysis 

population who are frequently not only elderly, but often from a low socioeconomic 

background.  

Other trials have also shown that giving dietary advice to patients who undergo dialysis 

is ineffective at adjusting patients’ energy intake. A prospective, randomised 

controlled trial in 55 PD patients was carried out in the UK assessing whether offering 

dietary advice was effective in adjusting patients’ energy intake. The study found that 

protein and energy intakes did not change in either the control or treatment group 

despite receiving dietetic advice. The study concluded that patients not meeting their 

dietary targets did not adjust their intake to match advice given by a dietitian. This 

inability to change suggests that subjects may be eating to the limit of their appetite 

(Sutton et al., 2007b).  

Taking into account the above findings, alternatives to dietary approaches are needed 

for renal dialysis patients in order to increase their fibre intake. Incorporating a fibre 

supplement into the diet of these patients may offer a solution. Studies using fibre 

supplements to improve bowel performance in renal dialysis patients are shown in 

Table 2.7.  
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2.3.2 Inulin 
 

As discussed in Section 2.2.2.2, there is evidence to show that inulin can reduce 

constipation. In addition, since inulin does not need to be taken with water, is 

odourless, tasteless and can be successfully dissolved into food, this makes inulin a 

suitable candidate for the prevention/treatment of constipation in renal dialysis 

patients. However, currently there is no research using only inulin to improve bowel 

health and/or constipation in the renal dialysis population. There is however evidence 

of using inulin (15 g/day) combined with muffins containing pea hull fibre (10 g/day) to 

significantly increased stool frequency compared to placebo in patient with CKD with a 

GFR < 50 (Salmean et al., 2015). Although this study found increases in stool frequency 

with an increase in fibre intake, the control period used different quantities of placebo 

versus inulin and the control period was 2 weeks compared to the treatment period of 

6 weeks. Further research is needed which isolates inulin as a potential fibre source to 

reduce constipation in the renal dialysis population. Unfortunately inulin is not 

available in New Zealand, which negates any current benefit of research involving 

inulin to our target population.  

2.3.3 Partially hydrolysed guar gum 
 

As PHGG does not need to be taken with fluid, it is an ideal option for increasing 

dietary fibre in renal dialysis patients. Two studies based in the United Kingdom have 

specifically looked at the use of PHGG to reduce constipation in PD patients (Sutton et 

al., 2007a, Sutton et al., 2014). In the study by Sutton et al. (2007a), of 23 PD patients, 

consumption of an average of 12 g/day of a PHGG fibre supplement for 4 weeks 

resulted in 17 trial participants completely stopping their laxative use and two 

reducing laxative use by 50% . Most patients consumed the supplement in hot or cold 

drinks or mixed in with soft foods. The study also reported that 15 patients thought 

the supplement gave the best results in terms of stool form as well as better results in 

terms of reducing side effects such as bloating, flatulence and abdominal cramps. It 

was also reported that 14 patients preferred using the supplement rather than 

laxatives. However, this study was not placebo controlled, so it cannot be categorically 
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stated that improvements were due to the PHGG supplement alone rather than due to 

a placebo effect. Similarly, a study by Maeda et al. (2012) found consumption of 10 

g/day of PHGG decreased constipation scores in 35 patients on maintenance dialysis, 

however, this study was also not placebo controlled. However the later study by 

Sutton et al. (2014) was placebo controlled and randomly assigned 31 PD patients to 

either a high fibre diet group, a PHGG fibre supplement group or a placebo group. 

Results reported a 38% decrease in laxative use when 12 grams of a PHGG was 

consumed compared to a 16% decrease in laxative use on a high fibre diet and 3% 

increase on placebo. Subjects from the high fibre diet group and fibre supplement 

group showed a decrease in hard and ideal stool types over the intervention period 

and an increase is loose stools. These studies give some support to PHGG being 

effective in reducing laxative use compared to placebo. PHGG would therefore be of 

interest to use in the renal dialysis population to help reduce constipation. However, 

as with inulin, there are currently no PHGG supplements readily available in New 

Zealand.  

2.3.4 Wheat Dextrin 
 

To date, no studies have been reported using wheat dextrin to treat constipation 

within the renal dialysis population, or within the non-renal population. However, as 

discussed in section 2.2.2.4, the mechanisms of action of wheat dextrin indicate it has 

the potential to improve bowel health and stimulate bowel movements. Wheat 

dextrin, like inulin and PHGG does not need to be taken with water. It is odourless, 

tasteless, does not thicken, can be mixed into foods and has low amounts of potassium 

and phosphate. These properties, in combination with wheat dextrin being readily 

available from supermarkets and pharmacies in New Zealand, make it an ideal 

candidate to potentially reduce constipation within the renal dialysis population within 

New Zealand.  

2.3.5 Other Fibre Products 
 

Isomalto-oligosaccharide (IMO) and fructo-oligosaccharide (FOS) are both fermentable 

soluble fibres which have prebiotic properties and have been found to increase stool 
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frequency and mass in an elderly population (Yen et al., 2011). IMO has also been used 

in the treatment of chronic severe constipation in HD patients (Wang et al., 2001). 

Twenty patients consumed 30 g/day of IMO for 4 weeks. An increase in bowel 

movements, and an improvement in constipation in 76.3% of patients was found when 

compared to baseline data, however this study was not placebo controlled. In a small 

study by Meksawan et al. (2014), nine PD patients with constipation were randomly 

assigned to receive either 20 g/day of FOS or placebo for 30 days before being 

switched to the placebo after a 14 day washout period. Results found FOS increased 

stool frequency as well as stool form compared to the placebo. As IMO and FOS do not 

require water to be taken, they have a place in future research in dialysis patients, 

however currently these products are not readily available in New Zealand.  

2.3.6 Non-fibre treatments 
 

A variety of other products have been used in renal dialysis patients in order to reduce 

constipation. Polyethylene glycol (PEG) is an osmotic laxative which was used in 21 

CAPD patients who reported constipation (Mimidis et al., 2005). All patients reported 

improvements in stool frequency, stool form and reported less blood in stools as well 

as less painful defecation (Mimidis et al., 2005). However, this study was not placebo 

controlled and PEG is only prescribed under special authority in New Zealand. Olive oil 

and flaxseed oil have also been used to potentially reduce constipation in HD patients. 

In a study by Ramos et al. (2015), 50 constipated HD patients were randomly assigned 

in a double blind manner to receive mineral oil, olive oil or flaxseed oil for 4 weeks. 

Constipation scores all significantly improved from baseline for all three oils with the 

study concluding that olive oil and flaxseed oil were both comparable to mineral oil in 

the treatment of constipation. However since constipation is due to patients self-

reporting, a psychological effect due to the expectation of treatment cannot be 

excluded. As olive oil and flaxseed oil are likely easily incorporated into the diet of 

renal dialysis patients, more research involving this method of treating constipation 

would be beneficial.  
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2.4 Conclusion 

 

Constipation among those on renal dialysis is common. It causes a decrease in QOL and 

has serious consequences, especially for PD patients. Its treatment in the non-dialysis 

population involves an increase in dietary fibre, fluid and physical activity. However, 

due to the lifestyle associated with dialysis and the dietary restrictions involved, these 

methods are often unsuccessful. The use of laxatives is therefore common treatment, 

however they can have side effects and the efficacy of the use of some has not yet 

been established. An alternative treatment is therefore necessary. Fibre supplements 

have been shown to be successful in the treatment of constipation in non-dialysis 

populations. However their use in the renal dialysis population is limited and the fibre 

supplement currently subsidised with a prescription is not suitable for renal dialysis 

patients. There is however a wheat dextrin supplement available in New Zealand that 

can be tolerated by renal dialysis patients. However, this supplement needs to be 

tested to see if it is of benefit in treating constipation in the renal dialysis population.  
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Chapter Three 
 

3.0 Methodology 

3.1 Study Design 

 

A single blind, randomised and cross-over design was used to conduct this pilot study 

(Figure 3.1). Each subject served as their own control. Subjects were blinded as to 

which treatment they were receiving, either the placebo or wheat dextrin fibre 

supplement.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Diagram showing study enrolment and design  
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3.2 Intervention Materials: Treatment and placebo 

 

The treatment product was a 100% wheat dextrin fibre supplement (Benefiber®, 

Novartis Consumer Health, Australasia Pty Ltd). The study was not supported by or for 

the benefit of Novartis. The product is an odourless, tasteless, white powder which can 

easily be mixed into foods and drinks Wheat dextrin is a branched glucose polymer 

composed of indigestible (1–2), (1–3), and (1–6) bonds, and as a result is primarily 

indigestible, with only 10–15% being degraded in the small intestine by host enzymes, 

76% being fermented in the colon, and the remainder being excreted in the faeces 

(Stewart et al. 2009) The placebo used was 100% maltodextrin. Maltodextrin differs 

from wheat dextrin as it is completely hydrolysed in the small intestine not reaching 

the small large bowel and therefore not being fermented. Maltodextrin is fully 

hydrolysed due to its structure having very few indigestible linkages. The nutrition 

information of each product is shown in Table 3.1. Like wheat dextrin, this is a white 

odourless powder. The maltodextrin had a slight sweet taste and did not dissolve in 

cold liquids as easily as the wheat dextrin product. To prevent the subjects from 

detecting the sweeter flavour of the placebo, they were given a list of recommended 

ways to add both the treatment and placebo to their existing diets (Appendix A). 

Unlike wheat dextrin, the placebo is fully hydrolysed into glucose units before reaching 

the large bowel, thus not acting as a dietary fibre. Both supplements were packaged 

into the same white, unmarked containers, labelled only with a colour code so subjects 

could identify what supplement to take over the correct time period.  
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Table 3.1 Nutrition information of the wheat dextrin fibre supplement and maltodextin 

placebo.  

 Quantity at maximum dosage per day (22 g) 

 Wheat dextrin (Treatment 

Product) 

Maltodextrin (Placebo) 

Energy 240 kJ 945 kJ 

Protein Less than 1 g Less than 1 g 

Fat, total Less than 1 g Less than 1 g 

 -saturated Less than 1 g Less than 1 g 

Carbohydrate 4 g 57 g 

- Sugars Less than 1 g 28 g 

Dietary Fibre, total 22.5 Less than 1 g 

 -soluble 22.5 Less than 1 g 

Sodium 38 g Nil 

Potassium Nil Nil 

Phosphates Nil Nil 

 

3.3 Ethics approval 

 

The study protocol was approved by the New Zealand Health and Disability Ethics 

Committee Northern B (application 13/NTB/46) (Appendix H). Northland District 

Health Board also gave permission for this study to take place and approval from the 

renal department was sought to recruit patients from the renal wards in the NDHB. 

Approval from NDHB Maori Research Review Committee was also obtained. The study 

has also been registered in the Australian New Zealand Clinical Trials Registry 

(Registration Number: ACTRN12615000363583).  

3.4 Participants 

 

Based on other research in similar groups, thirty subjects were deemed sufficient to 

achieve significant results (Sutton et al. 2015). Although unlikely, based on previous 

recruitment experience, more than thirty subjects would be recruited if there were 
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eligible and willing patients. By the end of recruitment, twenty-one volunteers with 

chronic kidney disease stage five provided written consent to participate in the study 

(Appendix B). Participants were then randomly assigned to receive either the fibre 

supplement or placebo first.  

Inclusion criteria were patients over 18 years of age who: 

 were undergoing either HD or PD, 

 were prescribed laxatives.  

Exclusion criteria were those patients who: 

 do not take laxatives, 

 have dementia, 

 are due to have surgery in the next three months, 

 are already taking fibre supplements, 

 are using opioids, 

 have coeliac disease.  

3.5 Recruitment 

 

All patients in the NDHB either undergoing HD or PD were screened by the research 

team via a review of patient notes on the renal ward of Whangarei Hospital. A list of 

eligible patients was compiled taking into account the inclusion and exclusion criteria. 

HD patients were then approached by the primary researcher while on the ward for 

dialysis. These wards consisted of the renal units in Whangarei Hospital, Bay of Islands 

Hospital and Kaitaia Hospital. Some PD patients were recruited at Whangarei Hospital 

during a PD information session. During this session the primary researcher presented 

a brief overview of the purpose of the study, exclusion and exclusion criteria, the 

importance of the study and what would be involved for participants. All other PD 

patients, were sent an information sheet in the post (Appendix C). These patients were 

then followed up with a phone call asking if they were interested in taking part in the 

study or if they had any questions regarding the study. All participants received a 



52 
 

complete written explanation of the investigation (Appendix G) and gave informed 

written consent before beginning the study.  

3.6 Experimental Procedures 
 

The study lasted 12 weeks overall. Once patients had given informed consent, they 

were either given in person or sent via the post, all the paperwork for the study as well 

as the intervention products (both treatment and placebo) for the entire 12 week 

procedure. All subjects were blinded to the treatment and placebo as well as the 

meaning of the colour coding except knowing in what order (1st or 2nd stage) to 

consume the supplement. The multi-site nature of the study and vast geographic 

locations of participants made this the only logistical solution. Subjects received an 

envelope containing all the information and forms needed for the observation stage of 

the study, with a date on the front of when it should be opened. Participants also 

received two boxes containing the two colour coded supplements and forms needed, 

as well as the dates of when to open each box dependent on whether subjects were 

randomised to receive the placebo or fibre supplement first. 

Once the study was underway, subjects underwent a two week observation stage as 

described in Section 3.7. In the third week, subjects were randomly assigned to receive 

either wheat dextrin or placebo for four weeks. The following two weeks were a 

washout period. In the following 4 weeks, participants switched treatments.  

Subjects were encouraged to add both the wheat dextrin and placebo into the diet in 

the same way with the help of an instruction sheet (Appendix A). Subjects were 

instructed to increase the dose of the powders from two scoops (8.8 g) on day 1-3 to 

four scoops per day (17.6 g) on days 4-6 to five scoops per day (22 g) from day seven 

onwards. The maximum dose of five scoops providing 22 g/day of soluble fibre. The 

slow increase in dosage was necessary to avoid bloating, flatulence and abdominal 

discomfort. Daily doses were split into morning and night, with the maximum dose 

being instructed at three scoops in the morning and two in the evening. Although 

subjects were encouraged to take the maximum dose, those that could not manage to 

take the full, maximum supplement dose had the opportunity to take less. All subjects 
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followed a free diet throughout the study period but were instructed not to start any 

new dietary regime whilst on the study.  

Instructions on how subjects could reduce their laxative use were also included on the 

instruction sheet (Appendix A). Bowel motions were said to be too loose if greater 

than five on the BSFS. If stools did become too loose subjects taking 15 mL of lactulose 

per day were advised to stop taking lactulose altogether. Those taking 30 mL of 

lactulose per day were advised to cut back to 15 mL per day for three days, then if 

stools were still greater than five on the BSFS subjects were advised to stop altogether. 

If stools were above five, those taking one tablet of laxsol per day were advised to stop 

taking them completely. Those taking two tablets per day were advised to cut down to 

one per day. If the subject’s stools were still greater than five after three days they 

were advised to cut out laxsol completely. Those taking three laxsol tablets per day 

were advised to reduce the dose by one tablet every three days until stool consistency 

was improved (BSFS 3 or 4).  

Routine weekly phone calls were made to each subject so any questions could be 

answered and to remind them of the study protocol.  

3.7 Measurements 
 

The two week observation period consisted of subjects recording daily dose and 

frequency of any laxatives they took. Stool form was also recorded every time a 

subject passed a stool using the BSFS (Appendix D). The BSFS assigns a numerical rating 

to stools from 1 (hard) to 7 (watery). This information was recorded in a patient held 

record as in the study by Sutton et al. (2014) (Appendix E). The two 4 week supplement 

phases consisted of the same recordings as the observation stage with the addition of 

recording the amount of supplement or placebo taken per day in both the morning 

and evening. This was recorded by participants in terms of the number of scoops of the 

product taken. This was again recorded in a patient held record. Anytime during the 

last three days of each stage (observation, wheat dextrin or placebo), subjects were 

instructed to fill in a quality of life (QOL) survey. The Patient Assessment of 

Constipation Quality of Life (PAC-QOL) questionnaire is a brief but comprehensive 
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questionnaire consisting of 28 points assessing the domains of physical discomfort, 

psychosocial discomfort, worries and concerns, and satisfaction (Appendix F). The 

physical discomfort domain assesses bloating, feelings of being heavy, feeling of 

unable to defecate and how often physical discomfort is felt. The psychosocial 

discomfort assesses embarrassment, eating habits and changes in routine due to 

constipation. The worries and concerns domain assesses irritability, stress, obsessing, 

self-confidence and worries about constipation. The satisfaction domain assesses 

satisfaction in terms of how happy the subjects are with their treatment for 

constipation, their bowel transit time and frequency of bowel movements. At the 

conclusion of each stage in the study, the patient held records and QOL surveys were 

requested to be returned via post to Whangarei Hospital. A pre-paid, addressed 

envelope was provided to each subject at each stage to make this process as easy as 

possible.  

3.8 Data handling and analysis 
 

Once all the data were received, it was entered into Microsoft Excel spreadsheets. 

Data were entered for each subject for each week of each study stage and was taken 

from the patient held records and QOL questionnaires for each participant form each 

stage of the study. For the observation stage, data from over the two weeks was 

combined to give a weekly average of that stage. For the wheat dextrin and placebo 

stages, four time points (one for each of weeks one to four) were recorded in the 

spreadsheet. A fifth time point for the wheat dextrin and placebo stage was also 

recorded. This was an average calculated across weeks 3 and 4 and was calculated for 

each variable. This fifth time point was created as it was a time in which subjects were 

most likely taking the full dose of supplement. It also takes data across a two week 

period which takes a larger representation of subjects bowel habits.  

Data entered into the spreadsheet for the observation stage and each time point of 

the wheat dextrin and placebo stages were as follows: 

 Stool frequency per week was calculated by counting the number of times a 

stool was passed for each participant. 
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 The average stool form per week was calculated for each participant by taking 

the sum of all the stool types produced in a week and dividing this by the stool 

frequency for that week. 

 The percentage of ideal stools passed per week was calculated by counting the 

number of stools passed which were classed as ideal (between 3 and 5 on the 

BSFS). This was then divided by the stool frequency for that week and recorded 

as a percentage.  

 The amount of lactulose in mL per week was calculated by taking the sum of mL 

taken by each participant for each week.  

 The number of laxsol tablets used per week was calculated by taking the sum of 

laxsol tablets taken by each participant for each week. 

 The number of occasions laxatives were used per week was calculated by 

taking the sum of the number of times laxatives were taken by each participant 

for each week. This measure was irrespective of dose and type of laxative 

taken.  

 The amount of powder consumed in grams per week was calculated by taking 

the product of the number of scoops taken per week and grams per scoop (4.4 

g). This applied to the wheat dextrin and placebo stages only.  

 The data from the QOL questionnaires were split into four domains based on 

the instructions in the PAC-QOL Information booklet. The four domains were 

physical discomfort (Q1-4), psychosocial discomfort (Q5-12), worries and 

concerns (Q13-23), and satisfaction (Q24-28). Each question gave an option to 

answer on a Likert Scale of 0 to 4. In the first three domains, a lower score 

indicated better QOL. In the satisfaction domain, a higher score indicated 

better QOL. Questions 24-28 in this domain were therefore reversed as 

instructed in the PAC-QOL Information booklet. The average score of each 

domain for each participant at each stage was calculated and entered into the 

spread sheet. An overall QOL score for each participant at each stage was then 

calculated by taking the average of all four domains.  
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3.9 Statistical analysis 
 

All data was entered in to statistical package for social sciences (SPSS) for Windows 

software (version 22.0, Armonk, NY: IBM Corp).  

All variables were tested for normality using the Kolmogorov-Smirnov and Shapiro Wilk 

test and for homogeneity using the Levenes test. If data was non-normally distributed 

it was log transformed in an attempt to obtain normality. Normally distributed data 

was expressed as means ± SD, data that was log transformed to obtain normality was 

expressed as geometric means [95% CI] and data that could not be log transformed to 

obtain normality was not normally distributed and expressed as median (25th, 75th 

percentiles). A P value of less than 0.05 was considered to be statistically significant.  

  

As data from stool frequency, stool form, % of ideal stools, laxsol use, total laxative use 

and QOL measures was normally distributed, comparisons were made using analysis of 

variance with repeated measures. As data from lactulose use and amount of powder 

was non-normally distributed, it was compared using Friedmans analysis of variance.  

 

Correlation was assessed by using Pearson’s correlation coefficient (2 tailed). Pearson 

r2 was used to represent the proportion of the variability in one variable that is 

explained by the other. Bivariate correlations were used unless there was suspicion 

that other variables may be having a confounding effect. In this case, a partial 

correlation was carried out.  
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Chapter Four 
 

4.0 Results 
 

The results of the current pilot study are presented in the following order: firstly the 

subject demographics and reasons for participant withdrawal will be shown, followed 

by the results broken into sections based upon each variable measured. The amount of 

wheat dextrin or placebo powder used by each subject is shown first to establish 

whether the amount of powder consumed was similar between each subject and each 

stage of the study. This will be followed by an assessment of laxative use, including the 

amount of lactulose and laxsol used as well as the total number of times laxatives were 

taken. The results of stool frequency in terms of how many stools were passed per 

week will then be explored. This will be followed by stool form including any changes 

in the percentage of stools that were of ideal form over the different stages of the 

study. Measures of quality of life of subjects over the different stages of the study and 

correlations between different variables will conclude the results section. The results 

will be presented as the differences within each variable by comparing the three 

stages of the study being the observation (OBS) stage, wheat dextrin (WD) stage and 

placebo (PB) stage. As the number of subjects who returned a full set of results was 

low (n =7), the results will also explore the independent effects of the WD and PB on 

individual subjects. Presenting the results in this way may give some insight into 

whether certain individuals responded favourably to the WD and/or if some had a 

response to the PB.  

4.1 Demographics of subjects and subject withdrawals 

 

Screening for potential subjects to take part in this cross-over intervention study took 

place across several sites in the Northland District Health Board in the months of 

March and April 2015. These sites were Whangarei Hospital, Bay of Islands Hospital 

and Kaitaia Hospital. In total, 150 patient’s notes were screened by the lead 

investigator for inclusion criteria. Those screened were patients who were receiving 
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either haemodialysis or peritoneal dialysis. From the screening process, 40 (26.7%) of 

the 150 patients met the inclusion criteria and were invited to participate in the study 

via either a phone call, letter in the mail, or at a group meeting. An information sheet 

(Appendix G) was either handed to, or posted to each potential subject and they were 

given time to ask any questions. Of the 40 eligible patients, 19 declined enrolment and 

21 consented to enrol into the study (Appendix B).  

From the initial enrolment, subjects withdrew (n =14) throughout the study for various 

reasons. Figure 4.1 shows the screening process and study trial with withdrawals at 

certain time points. 
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Renal dialysis patients screened for inclusion (n=150) 

2 week 
observation period 

Allocated to wheat dextrin 1st (n =7) 

Not meeting inclusion criteria (n= 110) 

Allocated to placebo 1st (n =4) 

2 week washout 

Allocated to wheat dextrin 2nd (4 
completed) 

Allocated to placebo 2nd (n=5) 
 Did not receive placebo due to kidney 

transplantation (n= 1) and illness (n = 1) 

Entered into study with consent 
and randomised (n = 21) 

Withdrawal before start of study (n= 3) 
 Illness (n =2) 
 Time commitments of study (n=1) 

Withdrawal during OBS (n= 7) 
 Illness (n =4) 
 Unknown reasons (n = 3) 

Included in analysis (n= 3) 
 Excluded from analysis due to 

information lost in the post from wheat 
dextrin and placebo stage (n= 1) and 
illness during placebo stage (n =1) 

Included in analysis (n= 4) 

Figure 4.1 Flow diagram showing subject screening, recruitment, inclusion and withdrawal 

Declined to participate (n= 19) 

Invited to participate (n = 40) 
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After consenting to participate in the study, two subjects withdrew prior to the start 

date due to illness, and one due to the inconvenience of the amount of time the study 

was due to take. During the OBS stage, four subjects withdrew due to illness unrelated 

to the study and three withdrew due to unspecified reasons. Due to geographical 

limitations, subjects were randomised and given all study resources for the entire 12 

week period. Of those recruited into the trial, a greater number of withdrawals 

occurred from the group allocated to consume the placebo first, thus there was an 

uneven number of subjects consuming the WD (n =7) or PB (n =4) first (see Figure 4.1). 

As subjects were acting as their own controls with a washout period between, this 

should not have affected the outcomes of the study. One subject withdrew during the 

first testing stage due to having a kidney transplant and one due to illness. One subject 

withdrew during the 2nd stage due to an illness unrelated to the study. Two of the 

subjects records were lost in the mail. After subject withdrawal, seven subjects 

completed all stages of the study. The age, gender and ethnicity of the seven subjects 

who completed the trial and are included in the analysis, are shown in Table 4.1.  

Table 4.1 Demographics of subjects who completed all stages of the study 

Characteristics (n =7)  Values 
Age   68.1 ± 14.8* 
Ethnicity NZ European 

NZ Maori 
4 (57.1%)# 

3 (42.9%)# 

Gender Male 
Female 

4 (57.1%)# 

3 (42.9%)# 

Mode of dialysis HD 
PD 

2 (28.5%) # 
5 (71.5%)# 

*mean ± SD 
# Count (frequency) 
 

From Table 4.1 it can be seen that there are approximately even numbers of NZ 

European and NZ Maori as well as male and female subjects who completed the trial. 

There were more PD patients (n =5, 71.4%) than HD patients (n =2, 28.6%). Table 4.2 

below shows the characteristics of those 14 subjects withdrawing from the study after 

recruitment. These subjects’ results are not included in the analysis. However, it is 

useful to consider the demographics of this group in case it may confer any useful 

information for future trial recruitment processes.  
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Table 4.2 Demographics of subjects who withdrew from the study 

Characteristics (n =14)  Values 
Age   61.6 ± 11.91* 
Ethnicity NZ European 

NZ Maori 
5 (35.7%)# 

9 (64.3%)# 

Gender Male 
Female 

6 (42.9%)# 

8 (57.1%)# 

Mode of dialysis HD 
PD 

8 (57.1%) # 
6 (42.9%)# 

*mean ± SD 
# Count (frequency) 

 

4.2 Quantity of intervention product (wheat dextrin) or placebo product 
(maltodextrin) used by subjects during the study 

 

This section of the results will be focused on the quantity of WD and PB supplement 

consumed by each subject over each of the four week periods during both the WD and 

PB stages of the study. Subjects were instructed to increase both their WD and PB use 

to the required level during week one and then maintain their use over the following 

three weeks. During the first week, the amount of supplement the subjects were 

instructed to take was equal to 101.2 g/week or 14.5 g/day. During the following three 

weeks the amount of supplement instructed to take was equal to 154 g/week or 22 

g/day (Appendix A). Table 4.2 shows the quantity of WD and PB that each subject 

actually consumed respectively over each week of the study in both study periods.  
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Table 4.2 Amount of WD and PB consumed by each subject over the study period 

 Wheat dextrin (g/week)  Placebo (g/week) 
Subject Wk 1 Wk 2 Wk 3 Wk 4 Wk 1 Wk 2 Wk 3 Wk 4 
         
1 101.2 154 145.2 136.4 95 154 154 154 
         
2* 83.6 8.8 17.6 17.6 57.2 101.2 92.4 83.6 
         
3 145.2 154 154 154 100 154 118.8 154 
         
4 92.4 136.4 83.6 110 105 154 154 96.8 
         
5 96.8 140.8 154 132 154 154 132 154 
         
6 110 154 154 154 35 154 154 154 
         
7 23 154 154 154 ND ND 150 154 
         
Mean 108 ± 

19.2 
149 ± 
8.07 

141 ± 
28.2 

 140 ± 
17.7 

111 ± 
37.1 

145 ± 
21.6 

137 ± 
24.2 

135 ± 
31.4 

ND = No data 
Mean ± SD 
Wk = week 
Weeks 2-4 maximum amount of 22g/day = 154 g/week 
*Values for subject two are excluded from the means 
 
 

From Table 4.2 it can be seen that not all subjects consumed the recommended 

maximum dose of 154 g/week from weeks two to four. Subject two in particular, 

consumed low quantities throughout the WD study period. In order to gain a better 

insight into the consumption patterns of WD per week by each subject the same 

results of WD intake per week, are presented graphically (Figure 4.2).  
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Figure 4.2 Quantity of WD supplement consumed each week by each subject 

 

From Figure 4.2 it can be seen that with the exception of subject two, each subject 

shows an increase in the level of consumption of WD from week one to two. All 

subjects except subject two and four then maintained a high dose of between 130g to 

150g of WD fibre supplement per week for the remainder of the WD stage. Subject 

four still managed to consume on average over 100 g of WD per week. In contrast, 

subject two started with the recommended dose for the first week but instead of 

building up the dose, the level of consumption fell to just under 20 g/week. Due to the 

small quantity of supplement consumed by subject two compared with other subjects, 

the results from subject 2 will be excluded in any central tendency measure for 

variables in the WD stage as well as being excluded during any significance testing.  

Figure 4.3 shows the quantity of PB supplement consumed by each subject during each 

week of the PB stage of the trial. Each subject increased their supplement use from 

week 1 to week 2 with the exception of subject five, who started with the highest 

recommended dose (154 g/week). All subjects then maintained a dose above 100 

g/week except for subject 2. As with the WD stage, subject two consumed 

considerably less PB than all other subjects. Data from subject two will therefore be 

removed from further analysis as previously mentioned due to non-compliance. 
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Figure 4.3 Quantity of PB supplement consumed each week by each subject 

 

Overall, there were no significant differences in the quantity of supplement consumed 

per week between the wheat dextrin and placebo stage at any time point. There was 

however a trend (p =0.058) that the quantity of wheat dextrin and placebo consumed 

was less during the first week than any of the following three weeks (Figure 4.4).  

 

Figure 4.4 Mean quantity (g) of supplement consumed per week in both WD & PB 
supplementation stages of the trial (n =6) 
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This was to be expected due to the subjects being given an instruction sheet on how to 

increase the dose over the first week and then maintain a higher dose over the 

following three weeks of the trial. This trend can be seen in Figure 4.4 which shows the 

median quantity of supplement taken per week during both the WD and PB stages of 

the trial. After the first week of both the OBS and WD stage, there is a clear increase in 

supplement intake, the amount of supplement then reduced slightly in weeks 3 & 4 of 

both the WD and PB stages.  

4.3 Laxative use over the course of the study 

 

It is common for renal patients to be prescribed laxatives due to the high prevalence of 

constipation within this population. Constipation can lead to peritonitis in PD patients 

and temporary discontinuation of dialysis, therefore it is important to prevent 

constipation whenever possible. Monitoring the laxative use of each subject was 

important to determine if consuming the supplement could result in a reduction in 

laxative use. The volume (mL) of lactulose used per week and number of laxsol tablets 

used per week was compared in the OBS, WD and PB stages. The total number of 

times both lactulose and laxsol were used was combined to give a weekly total of the 

number of occasions laxatives were used per week. The values for these measures for 

each week of the study are shown in Table 4.3.  
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The amount of laxsol (p =0.204) and lactulose, (p =0.694) used did not differ 

significantly between the OBS and WD stage, OBS and PB stage or WD and PB stage. 

When lactulose and laxsol use were combined, the total number of times that laxatives 

were used per week was not significantly different between the OBS and WD stage, 

OBS and PB stage or WD and PB stage (p = 0.299).  

It is useful to examine each subject’s laxative use individually in order to determine 

whether individual subjects were able to reduce their laxative use when using either 

the WD or the PB supplement. In order to do this, laxative intake data from the OBS 

stage and a weekly average of weeks 3&4 for the WD and PB stages were compared 

for each subject (Figure 4.5).  

 

 

Figure 4.5 Number of times laxatives were used per week over each phase of the study 
for each subject 

 

From Figure 4.5 we would expect to see laxative use being less in the WD stage 

compared to both the OBS and PB stages if WD is able to improve bowel performance. 

This result can be seen in subject four who managed to reduce their laxative use 

during the WD stage (5 times/week) compared to both the OBS (7 times/week) and PB 
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stages (7 times/week). This shows WD reducing laxative use in one subject compared 

to placebo. Subject seven reduced total laxative use from 11.5 times/week in the OBS 

stage to 4 times/week in the WD stage and 2.5 times/week in the PB stage. This shows 

both WD and PB working to reduce laxative use compared to the OBS stage. Subjects 

one, three and five showed reduced laxative use with the placebo, however these 

reductions were minimal (approximately one less occasion per week) so has little 

clinical relevance. Overall, no subjects could completely replace their laxatives with 

WD or PB supplementation. Wheat dextrin may have the ability to reduce laxative use 

in some patients; however, it is difficult to come to any conclusion with a limited 

number of subjects.  

4.4 Stool frequency 

 

Stool frequency is the number of times stools were passed over a certain time period. 

In the current study, stool frequency is expressed as the number of stools passed per 

week. When comparing changes in mean scores for stool frequency, there were no 

significant differences between the OBS and WD stage, OBS and PB stage or WD and 

PB stage (p =0.653). As there were no significant differences in stool frequency 

between any stages of the study, data from individual subjects were explored to see if 

some subjects had increases in stool frequency when consuming either the WD or PB 

compared to the OBS stage. Table 4.4 shows the stool frequency for each subject as 

well as weekly mean values for each week of the study in the OBS, WD and PB stages.  
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Table 4.4 Weekly stool frequency for each subject and mean weekly values of stool 

frequency in the OBS, WD and PB stages 

 OBS Wheat dextrin Placebo 

Subject  Wk 1 Wk 2 Wk 3 Wk 4 Wk 1 Wk 2 Wk 3 Wk 4 

 Number of stools passed per week 

1 2 1 1 3 2 2 2 2 3 

2* 8 9 8 11 11 12 10 13 15 

3 8.5 6 7 7 7 10 6 6 6 

4 13 11 12 9 13 9 12 7 10 

5 11 7 5 4 7 14 14 8 11 

6 4 7 14 14 14 7 5 5 5 

7 12.5 12 7 8 9 ND ND 5 9 

Mean 
8.42 ± 

4.19 

7.33 ± 

3.93 

7.67 ± 

4.72 

7.50 ± 

3.94 

8.87 ± 

4.41 

8.40 ± 

4.39 

7.80 ± 

5.01 

5.50 ± 

2.07 

7.33 ± 

3.14 

Values represent the Mean ± SD.   
ND = No data  
Wk = week 
OBS = Weekly average of both observation weeks combined 
*Values for subject two are excluded from mean  
 
 

Fluctuations in stool frequency occurred in many individual subjects with some 

showing increases with the WD and some showing increases with the PB. When stool 

frequency data is presented graphically for each individual it can be seen that subjects 

had differing responses to the supplementation with WD and PB (Figures 4.6-4.12).  
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Figure 4.6 Stool frequency for subject 1 
over all stages of the study 

Figure 4.7 Stool frequency for subject 3 
over all stages of the study 
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In subjects one, three and four (Figures 4.6, 4.7 and 4.8 respectively), very little change 

in stool frequency was observed over either the WD or PB supplementation periods. 

Therefore, consumption of WD or PB does not appear to improve bowel function in 

these subjects.  
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Subject five had a reduction in stool 

frequency during the WD 

supplementation stage, from 11 

stools/week during the OBS stage, to 7 

seven stools/week by week four of 

WD supplementation (Figure 4.9). 

Placebo supplementation did not have 

an effect on stool frequency after four 

weeks with stool frequency remaining 

at 11/week after four weeks of taking 

the PB.  
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Figure 4.8 Stool frequency for subject 4 
over all stages of the study 

Figure 4.9 Stool frequency for subject 5 
over all stages of the study 
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Subject seven, similar to subject five 

showed a decrease in stool frequency 

during the WD stage of the trial, from 

12.5 stools/week in the OBS stage to 

nine stools/week, by week four in the 

WD supplementation stage (Figure 

4.10). Participant seven had no stool 

frequency data for weeks one and two 

of the PB supplementation stage. 

However, the stool frequency data that 

is available for weeks 3 & 4 is lower that 

of the OBS stage, suggesting that PB 

supplementation may decrease stool 

frequency in subject seven. 
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Subject six showed positive results of WD 

supplementation increasing stool 

frequency. Stool frequency increased 

from an average of four stools/week 

during the OBS stage, to 14 stools/week 

in weeks two, three and four (Figure 

4.11). Subject six showed a small increase 

in stool frequency while consuming the 

PB supplement, with stool frequency 

increasing from four stools /week during 

the OBS period to five stools/week. 

 

Figure 4.10 Stool frequency for subject 
7 over all stages of the study 

Figure 4.11 Stool frequency for subject 
6 over all stages of the study 
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As WD had a clear effect of increasing stool frequency compared to the OBS and PB 

stage in one subject (Figure 4.12), it may be that WD can work to increase stool 

frequency in some individuals but not others. 

4.5 Stool Form 

 

Stool form was measured using the Bristol stool form scale (BSFS) with one on the 

scale being the hardest stools and 7 on the scale being the loosest (Appendix D). The 

ideal stool type on the BSFS is between 3 and 5. The percentage of ideal stools formed 

per week was determined to see if either WD or PB supplementation could act as a 

stool normaliser, by creating a greater percentage of ideal stools compared to the OBS 

stage. The mean weekly values for stool form and percent of ideal stool form are 

shown in Table 4.5. 

Table 4.5 Mean weekly values for stool from and percent of ideal stools for the OBS, 

WD and PB stages (n =6) 

 

Mean ± SD 
OBS = Weekly average of both observation weeks combined 
Wk 3&4 = weekly average of weeks 3&4 combined 
Wk = week 
p value is significant if < 0.05 
*3-5 on Bristol stool form scale 
 

The mean weekly scores for stool form were not significantly different between the 

OBS and WD stages, OBS and PB stages or WD and PB stages (p =0.549). This shows 

that stools did not get any looser or harder between stages of the study. The 

percentage of ideal stool types (3-5 on the BSFS) also did not significantly differ 

between the OBS and WD stages, OBS and PB stages or WD and PB stages (p = 0.253). 

From Table 4.5, it can be seen that the number of ideal stools in the WD stage 

 OBS Wheat dextrin Placebo p value 
  Wk 1 Wk 2 Wk 3 Wk 4 Wk 

3&4 
Wk1 Wk 2 Wk 3 Wk 4 Wk 

3&4 
 

Stool 
form 

3.7 ± 
1.2 

4.0 ± 
1.2 

4.2 ± 
1.0 

3.8 ± 
0.6 

3.9 
±0.7 

3.8 ± 
0.5 

3.6 ± 
0.7 

3.6 ± 
0.7 

4.2 ± 
0.9 

3.9 ± 
0.4 

4.1 ± 
0.52 

0.549 

             
% of 
ideal 
stools* 

60.8 ± 
31.4 

66.3 
± 

36.9 

80.1 
± 

36.6 

86.2 
± 

18.5 

89.9 
± 

16.6 

88.1 
± 

12.7 

79.7 
± 

21.7 

83.0 
± 

17.7 

82.4 
± 

22.5 

90.9 
± 

11.7 

84.3 
± 

16.8 

0.253 
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increases gradually from 61.0% in the OBS stage to 89.1% by week four. In the PB 

stage, percent of ideal stools increases gradually from 61.0% in the OBS stage to 90.9% 

by week four. This appears as though the percentage of ideal stools formed increases 

over the study period in both the WD and PB stages.  

However, results for individual subjects need to be analysed to determine whether 

there were some subjects who clearly responded to either the WD supplementation or 

the PB supplementation compared to the OBS stage. Of those subjects who completed 

all stages of the study, there were some who had stools which were more ideal in the 

WD and/or PB stage in comparison to the OBS stage (Figure 4.15).  

 

Figure 4.12 Percent of stools that were ideal (BSFS 3-5) for each subject over all three 
stages of the study. 

 

If we consider a 20% change from OBS to be clinically relevant, then subjects 1, 4, 6 

and 7 all met this criteria for WB and/or PB supplementation. The percent of ideal 

stools formed increased by 100%, 85% and 100% between the OBS and WD stage in 

subjects 1, 4, and 6 respectively. The percent of ideal stools formed also increased in 

the same subjects by 20%, 73% and 100% respectively and for subject 7 by 33% in 

response to supplementation with PB. Subjects 3 and 5 showed little change in percent 
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of ideal stool types between the stages of the study. When analysing individuals 

results, benefits of both WD and PB can be found in terms of being a stool normaliser.  

4.6 Quality of life  

 

The 28 question Quality of Life (QOL) questionnaire (Appendix 6) was completed by 

each subject during one of the last three days of each stage of the study. The 

questionnaire consisted of 28 questions designed to assess the effect constipation had 

on the patient’s QOL during the two weeks immediately prior to completing the 

questionnaire. The QOL questionnaire is designed to be assessed in four different 

domains (QOL categories) as shown in Table 4.6 below (see Section 3.7 for explanation 

of domains). Table 4.6 shows the mean scores for QOL across the different domains 

during all stages of the study. The average value of the four domains was used to 

determine an overall QOL measure. Scores ranged from one being the best QOL to 

seven being the worst QOL. 

Table 4.6 Quality of life scores for the four domains as experienced by subjects at each 

stage of the study (n =6) 

Domain Observation Wheat dextrin Placebo p value 
Physical discomfort 0.93 ± 0.75 1.00 ± 0.82 0.57 ±0.62 0.270 

Psychosocial discomfort 0.79 ± 0.52 0.80 ± 0.61 0.46 ± 0.44 0.171 

Worries and concerns 0.91 ± 0.76 0.87 ± 0.64 0.75 ± 0.61 0.632 

Satisfaction 1.69 ± 0.91 1.94 ± 0.71 1.57 ± 0.87 0.291 

Overall of all 4 domains 1.08 ± 0.65 1.15 ± 0.58 0.84 ± 0.59 0.181 

Values are mean ± SD 
A lower value = better quality of life 
 

The mean scores of the QOL survey were not significantly different between the OBS 

and WD stage, OBS and PB stage or WD and PB stage for physical discomfort 

( p =0.270), psychosocial discomfort (p =0.171), worries and concerns (p =0.632), 

satisfaction (p =0.291), or overall quality of life ( p =0.181). Although no significance 

was found, looking at the results of individual subjects from the overall QOL domain 

from each stage shows interesting results (Figure 4.13).  
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Figure 4.13 Overall QOL scores for each subject in each stage of the study (n =6) 

 

If we take a change in QOL score of 20% to be relevant, compared to the OBS stage, 

overall QOL in the WD stage improved in subject 4 but was worse in subjects 3, 5, 6 

and 7. When comparing the OBS and PB stage, overall QOL scores improved in the PB 

stage by more than 20% in subjects 1, 4 and 5, but were worse in subjects 3 and 7. 

When comparing the overall QOL scores of the WD and PB stages, scores were at least 

20% worse in the WD stage in subjects 1, 4, 5, 6 and 7 (83% of subjects) compared to 

the PB stage. Overall, it appears WD does not improve QOL scores in individual 

subjects.  
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4.7 Correlations between different variables measured 

 

Correlations were carried out to see if there were any relationships between the 

variables measured in the current study. This gives insight into relationships which may 

be of interest to study in the future. The correlations were carried out using data from 

a weekly average of weeks 3&4 of the WD stage combined. Throughout the correlation 

section this time point will be called week 3&4. This time point was chosen as it covers 

a greater time period, gathering a larger representation of the results. It also 

encompasses the time at which subjects were instructed to take the full dose of WD 

and had already been consuming the fibre supplement for two weeks and hence 

should have become accustomed to taking it. The number in the text boxes show 

which data points belong to which subject.  

The stool frequency of weeks 3&4 of the WD stage was compared to all five QOL 

measures to determine if there was a relationship between the variables. There was 

found to be significant correlations between stool frequency and QOL domains, with 

the physical discomfort domain (Figure 4.14) correlation being the strongest (r = -.900, 

n =7, p =0.001) followed by the worries and concerns domain (r =-.835, n =7, p =0.005).  
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Figure 4.14 Correlation of weekly average of stool frequency from weeks 3&4 of the 
WD stage and quality of life physical discomfort domain (n =7) 

 

From Figure 4.14 above, it can be seen that as stool frequency increases, QOL scores 

improve. There was also a non-significant correlation between stool frequency and the 

psychological dysfunction domain (r =-.601, n =7, p =0.087). After performing partial 

correlations, there was no significant correlation between stool frequency and worries 

& concerns when controlling for physical dysfunction (r =-.106, n =7, p =0.802) or 

between stool frequency and physical dysfunction when controlling for worries and 

concerns (r =-.617, n =7, p =0.103). This shows that the QOL domains are related and 

that as stool frequency increases, an associated improvement in quality of life scores 

occurs.  

Due to the relationships that exist between the different QOL domains, it is not 

surprising that a significant negative correlation also exists with stool frequency and 

overall quality of life (r =-.785, n =7, p =0.012) as shown in Figure 4.15.  
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Figure 4.15 Correlation of weekly average stool frequency from weeks 3&4 of the WD 
stage combined and overall quality of life (n =7) 

 

From Figure 4.15 above, it can be seen that as stool frequency increases, it is 

associated with improvements in overall quality of life scores. 

Of interest was a relationship found between the variables stool form and stool 

frequency. A non-significant negative correlation (r = -.699, n =7, p =0.081) was found 

between stool frequency and stool form in weeks 3&4 of the WD stage (Figure 4.16).  

1

4

3

2

5

6

7

0

2

4

6

8

10

12

14

16

0 0.5 1 1.5 2 2.5

St
oo

l f
re

qu
en

cy
/w

ee
k

Overall QOL scores
Score on X axis: 
0 =best QOL 
4 =worst QOL 



79 
 

 
 

Figure 4.16 Correlation of weekly average of stool frequency from weeks 3&4 of the 
WD stage and stool form from the same period (n =7). The shaded region represents 
the ideal stool form range.  

 

From Figure 4.16 above, although stool are still within the normal range (3-5 as 

highlighted), it appears that as the stool form becomes looser (i.e. higher form 

number), it is associated with passing fewer stools per week. 

A correlation using the number of times laxatives were used revealed interesting 

results when relating it to the percent of stools which were ideal (Figure 4.17).  
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Figure 4.17 Correlation between the total number of laxatives used and percent of 
stools formed that were ideal in the combined weekly average from weeks 3&4 of the 
WD stage (n =7) 

 

It appears that as the number of times laxatives are used increases, the percent of 

ideal stools formed decreases. This is shown by a significant negative correlation (r =-

.698 n =7, p =0.036) between the percent of stools formed that were ideal and the 

number of times laxatives were used in weeks 3&4 of the WD stage.  
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Chapter Five 

5.0 Discussion 

 

The aim of this pilot study was to examine the effectiveness of a wheat dextrin fibre 

supplement on bowel performance in free living patients who are currently receiving 

either peritoneal or haemodialysis within the Northland DHB. Constipation is very 

common in renal dialysis patients due to a low intake of dietary fibre, physical 

inactivity, fluid restrictions and polypharmacy. Constipation within this population can 

have serious consequences making its treatment important. Current practice for 

management of constipation in renal dialysis patients in Northland DHB involves 

prescribing laxatives and attempting to alter dietary fibre intake through dietary 

measures. However due to dietary restrictions of many fruits, vegetables and whole 

grains, and the side-effects of using laxatives, an alternative treatment is necessary as 

ad hoc increases in dietary fibre (and associated water requirements) is not always 

feasible. Ideally, a fibre supplement would be available to these patients which is low 

in potassium and phosphate with no fluid requirements for ingestion. PHARMAC does 

have a psyllium based fibre supplement which is available at a subsidised rate. 

However, this needs to be consumed with 750 mL of fluid per day and is therefore not 

suitable for renal dialysis patients. A wheat dextrin fibre supplement is available in 

New Zealand and can be mixed into food therefore requiring no water. It also does not 

contain any potassium or phosphate. This makes a wheat dextrin fibre supplement 

ideal for renal dialysis patients as a way to increase their fibre intake in an attempt to 

improve bowel performance. This pilot study is the first to explore whether wheat 

dextrin can be used to improve bowel performance in renal dialysis patients.  

5.1 Characteristics of participants 

 

The dialysis patients participating in this study were of NZ European (57.1%) and NZ 

Maori (42.9%) descent. From the 150 patients screened for inclusion, 49% identified as 

being of Maori decent. Those who participated in the study are therefore 

representative of the ethnic makeup of dialysis patients within the Northland DHB. 
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According to the NZ census 2013, 76% of the population of Northland identified with 

NZ European and 32% identified as Maori (Statistics New Zealand, 2013). The reason 

for a higher number of Maori renal patients compared to the population as a whole is 

due to a higher proportion of Maori having end stage renal failure (1326 per million) 

compared to New Zealand as a whole (877 per million) (ANZDATA Registry Report, 

2014). The age of the subjects in the current study (68.1 ± 14.8 years) was also in line 

with data from ANZDATA which shows the most common age bracket for those on 

dialysis in NZ to be between 55 and 64 years (ANZDATA Registry Report, 2014) . The 

proportion of HD and PD subjects is not representative of the population. According to 

ANZDATA, 34% of those on dialysis in NZ undergo PD and 66% undergo HD (ANZDATA 

Registry Report, 2014). This compares to 28.5% on HD and 71.5% on PD in the current 

study. In the Northland DHB, PD patients are prescribed laxatives more frequently than 

HD patients due to the consequences of constipation on those undergoing PD being 

potentially more dangerous than those on HD. Due to the recruitment criteria stating 

subjects must currently be taking laxatives, it is therefore not surprising that the 

number of PD patients was greater than HD patients. The gender of those who 

participated in the study was approximately split evenly between male (57.1%) and 

female (42.9%). This is representative of those who undergo renal replacement 

therapy in NZ with males (58%) being slightly higher than females (42%) (National 

Renal Advisory Board, 2006). 

5.2 Amount of wheat dextrin and placebo used during the study 

 

This study found no significant differences between the quantity of wheat dextrin 

powder and maltodextrin placebo powder consumed between any weeks of the WD or 

PB stages. Subjects were instructed to increase the dose of supplement over the first 

week of each stage (Appendix 1) to adapt to the fibre and avoid bloating and flatulence 

(van den Heuvel et al., 2004), which has been associated with large immediate doses 

of soluble fibre (Chutkan et al., 2012). A mean of 108 grams of WD was consumed by 

subjects in the first week of the WD stage followed by 149, 141 and 140 grams in 

weeks 2, 3 and 4 respectively. A mean of 111 grams of PB was consumed by subjects in 

the first week of the PB stage followed by a mean of 145, 137 and 135 grams per week 
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for weeks 2, 3 and 4 respectively. It is therefore surprising that no significant result was 

found between the quantity of powder consumed in week one of each stage compared 

to weeks two, three and four of each stage.  

The small sample size of seven subjects may not have been large enough to detect any 

significant differences in the quantity of powder consumed during each stage. 

Although no significant differences were detected, it is clear when looking at the 

results that subject two consumed far less WD supplement than the rest of the 

subjects. As there has been shown to be a dose response relationship between the 

quantity of WD consumed and the amount of beneficial fermentation products , it is 

likely this subject did not receive the full benefit of the WD (van den Heuvel et al., 

2005). Data from subject two was therefore excluded from all values of central 

tendency due to non-compliance, as the lack of WD consumed would be likely to affect 

all other measures in the study. During weekly phone conversations, subject two 

reported limiting the quantity of supplement consumed due to the fear of needing to 

evacuate the bowels while taking public transport to and from dialysis sessions. The 

same fear reduced supplement intake in subject two due to the perceived risk of 

needing to temporarily stop dialysis to use the bathroom. This subject reported having 

their bowels working to their liking by having what they believed to be the right 

combination of laxatives and certain fruit and they had a fear of altering this. As this 

patient group has a history of constipation, it may be that many were adverse to 

change and were resistant to using the recommended amount of supplement. This 

may have been a reason why the amount of supplement consumed in the study varied 

between individuals.  

Another reason individuals did not manage to consume the recommended amount of 

supplement was due to illnesses disrupting the study routine. One subject in the 

analysis missed taking the PB for two weeks due to a hospital admission while others 

were excluded from analysis due to large gaps in taking the supplement due to illness. 

Data from the USA Renal Data System found 1.73 hospital admissions per patient per 

year for HD and 1.61 admissions per year for PD patients (Saran et al., 2015). This is in 

comparison to 0.23 hospitalisations per person per year for NZ in general in 2012/2013 

showing the increased hospital admissions in the renal dialysis patients (Ministry of 
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Health, 2015c). In addition, the current study was carried out over the winter months 

of May, June, July and August. The winter months in New Zealand are known to 

increase hospital admissions which would have increased the chance of hospital 

admissions and associated disruptions in the study group (Gosai and Salinger, 2007).  

5.3 Laxative use 

 

There were no differences in the quantity of lactulose (p =0.694) or laxsol (p =0.204) 

used or the total number of times laxatives were used (p =0.299) between any weeks 

when comparing the OBS and WD stages, OBS and PB stages or WD and PB stages. The 

average number of times laxatives were used was 4.89 ± 4.23 in weeks 3&4 of the WD 

stage and 4.71 ± 4.88 in weeks 3&4 of the PB stage compared to 6.07 ± 5.47 in the OBS 

stage. From observing the results of individual subjects, subject seven reduced their 

total laxative use from the OBS stage (11.5 times/week) to 4 times/week in the WD 

stage and 2.5 times/week in the PB stage. This shows both WD and PB working to 

reduce laxative use compared to the OBS stage. Subject five however was the only 

subject who showed an observed benefit of WD compared to PB. Subject five managed 

to reduce their laxative use to five times per week in the WD stage from seven times 

per week in the OBS stage and seven times per week in the PB stage. Therefore WD 

may have the ability to reduce laxative use in some patients.  

Other studies using renal patients with similar methods to the current study have 

clearly shown reductions in laxative use when patients consumed a soluble fibre 

supplement. Partially hydrolysed guar gum (PHGG) was found to replace all prescribed 

laxatives in 17 of 23 peritoneal dialysis (PD) patients and reduce laxative use by 38% in 

PD patients when compared to a placebo (Sutton et al., 2007a, Sutton et al., 2014). In 

non-dialysis patients, PHGG was found to significantly reduce laxative use from three 

days per week in a control period to zero days per week during PHGG treatment 

(Polymeros et al., 2014). Inulin has also been successful in decreasing enema and 

laxative use in non-renal, institutionalised adults by 13% compared to a control period 

(Dahl et al., 2005).  



85 
 

Both studies by Sutton et al. (2007 & 2014) used similar methods as the current study 

such as using free living patients, the supplement period lasted four weeks and the 

amount of fibre consumed was on average 12 g/day (20 g/day in the current study). 

Like in the current study, the BSFS was used as a guide of when to cut down laxative 

use. Differences in results between both Sutton studies and the current study may be 

due to the low subject numbers in the current study (n =7) compared to the Sutton 

(2007) (n =23) and Sutton (2014)(n =31) studies respectively. Research data has 

already shown the efficacy of PHGG as a successful treatment of constipation in terms 

of increasing stool frequency, stool water weight, stool form and reducing colonic 

transit time (Polymeros et al., 2014, Takahashi et al., 1994). However, the same 

improvements have not been researched using wheat dextrin. Due to the effects on 

bowel performance, PHGG may be superior to wheat dextrin in its ability to reduce 

laxative use. However the current study is the first to look at the possibility of using 

wheat dextrin to reduce laxative use. As PHGG is not available in New Zealand, further 

studies using wheat dextrin are warranted to determine whether it can be used to 

reduce laxative use in a greater number of individuals. 

5.4 Stool frequency 

 

The current study found no differences in stool frequency between the OBS, WD or PB 

stages (p =0.653). Although wheat dextrin has not been used in other studies to 

increase stool frequency, other soluble fibres have been found to increase stool 

frequency. Psyllium has been used most in research regarding increasing stool 

frequency. Increases in stool frequency of 0.9 stools per week have been found using 

10g of psyllium per day compared to increases of 0.2 stools per week using placebo 

(Ashraf et al., 1995). Although psyllium is a soluble fibre, it increases stool frequency 

due to its gel forming properties which holds water, softening stools and increasing 

stool bulk (McRorie and Fahey, 2013). Inulin, PHGG and wheat dextrin however work 

by a different mechanism. They are all non-gelling, soluble fibres which mostly escape 

digestion to be fermented in the large bowel. They are all probiotics which when 

fermented produce health promoting short chain fatty acids (SCFA’s), lowering the pH 

of the intestinal lumen (Noack et al., 2013). Both inulin and PHGG have been shown to 
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increase stool frequency with PHGG increasing stool frequency from 1.5 stools per 

week to 4.75 stools per week in constipated otherwise healthy adults over a four week 

period (Polymeros et al., 2014). In healthy adults with a low stool frequency, 15g of 

inulin per day for 2 weeks increased stool frequency by 2.5 stools per day compared to 

placebo (Den Hond et al., 2000). Both inulin and PHGG work by increasing stool bulk 

through an increase in biomass, producing softer stools. In addition, the production of 

SCFA’s, especially butyrate, excites neurons of the GI tract causing colonic circular 

smooth muscle contractions (Soret et al., 2010) as well as creating an increase in high 

amplitude propagated contractions of the colon (Jouët et al., 2011). Wheat dextrin has 

similar mechanisms of action (Hobden et al., 2013, Noack et al., 2013, Pasman et al., 

2006) and is therefore likely to increase stool frequency.  

Although overall no significant differences were found in stool frequency between the 

three study stages, subject six did have an increase from four stools/week in the OBS 

stage, to an average of five stools/week in week 3&4 of the PB stage to an average of 

14 stools/week in the WD stage. Based on this result, WD may have an effect on 

increasing stool frequency in some subjects but not in others. Different results 

between individuals may be explained by variations in gut microbiota between 

individuals as fermentation of a dietary fibre may depend not only on the properties of 

the fibre but also on the composition of the gut microbiota (Stewart et al., 2009). In 

the study by Stewart et al. (2009) Lactobacillus reuteri which naturally exists in the 

human digestive tract was added to yoghurt and was found to alter the fermentation 

profile of inulin but not wheat dextrin. Although wheat dextrin was not affected by 

Lactobacillus reuteri, other microbiota may have preferentially fermented WD as 

Lactobacillus reuteri did with inulin. Since bacteria preferentially ferment different 

types of soluble fibres and people have differing microbiota, it is logical that fibre 

supplements will work best in certain people with the most appropriate microflora. 

Having a larger sample size would be necessary in the future to investigate whether 

wheat dextrin could have an effect on stool frequency in more individuals.  
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5.5 Stool form 

 

The current study found no significant differences in stool form (p =0.549) or 

percentage of ideal stools formed (p =0.253) between any weeks when comparing the 

OBS and WD stage, OBS and PB stage or WD and PB stage Although no significant 

differences were found in the current study, other studies using soluble fibre did find 

significant differences in stool form compared to a control. Improvements were found 

using PHGG (Polymeros et al., 2014), psyllium (Ashraf et al., 1995, McRorie et al., 

1998), galacto-oligosaccharide (GOS) (Sairanen et al., 2007) and fructo-oligosaccharide 

(FOS) (Meksawan et al., 2014). The main difference between these studies and the 

current study is the number of subjects. In the other studies that found significant 

differences, in all but one of the studies, the minimum number of subjects used was 22 

compared to the current study in which only seven completed the trial, one of whose 

data could not be included due to non-compliance. The one study that used fewer 

subjects (n =9) was that of Meksawan et al. (2014) which had a similar design to the 

current study. This was a randomised, double blind, placebo controlled study in which 

PD patients received 20 grams of FOS or placebo for 30 days with a 14 day washout 

period between. This study found improvements in stool form from type one (hard) in 

the placebo to type four (ideal) during the treatment period. It is possible fructo-

oligosaccharide may be superior to wheat dextrin in improving stool form. However, 

when looking at the current study, ideal stools formed did increase by more than 20% 

in subjects 1, 4, 6 and 7 (67% of subjects) from the OBS stage to week 3&4 of the WD 

and PB stages. Soluble fibre has been shown to act as a stool normaliser in other 

studies, especially in those using subjects with irritable bowel syndrome (IBS) (Chutkan 

et al., 2012). As with IBS, renal dialysis patients can often have stools which are either 

below (hard ) or above (loose) the ideal stool form due to the unpredictability of using 

laxatives to avoid constipation (Sutton et al., 2014). This unpredictability of laxatives 

may be a reason for the significant negative correlation found in the current study 

between the percentage of ideal stools and number of times laxatives were used. 

Although wheat dextrin did not show qualities as a stool normaliser compared to 

placebo, it did show increases in ideal stool percentage when compared to the OBS 
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stage in some subjects. This may be due to wheat dextrin’s effect in producing a high 

amount of short chain fatty acids (SCFA) (Stewart et al., 2009). A high SCFA absorption 

is associated with a high water and salt absorption which may reduce the incidence of 

diarrhoea (van den Heuvel et al., 2005). Due to this mechanism of action, further 

research looking at wheat dextrin as a stool normaliser involving more subjects would 

be of interest.  

Of interest in the current study was a correlation found between the variables stool 

form and stool frequency (n =7, p =0.081). It appears that as stool form becomes 

greater (i.e. stools become looser), it is associated with passing fewer stools per week. 

This is the opposite to what we would expect with hard stools usually being associated 

with fewer stools due to a long gut transit time and loose stools being associated with 

an increase in stools due to a faster gut transit time (Markland et al., 2013). One 

possible reason for the unexpected correlation in the current study may be because 

the average stool form for each subject in the correlation was between a narrow range 

of 3 and 4.5 on the BSFS. These stool types are considered normal (between 3 and 5), 

not loose, or hard. This result therefore has no clinical relevance as the stool form is 

within a narrow, healthy range. We would expect that with more subject numbers, 

there would be more chance of obtaining results in stool form outside the normal 

range which would likely affect the correlation, potentially reversing it.  

5.6 Quality of life 

 

The current study found no significant differences in quality of life (QOL) between any 

weeks when comparing the OBS and WD stage, OBS and PB stage or WD and PB stage. 

This finding was across all QOL domains including physical discomfort (p =0.270), 

psychosocial discomfort (p =0.171), worries and concerns (p =0.632), and satisfaction 

(p =0.291). It is not surprising that no significant results for QOL were found as there 

were no significant findings for stool frequency, stool form or laxative use which are 

known to affect QOL. From subject reports over the phone, there was some difficulty 

in adding both the WD and PB powders to foods and drinks due to the large volume of 

powder needed. Keeping a record of bowel habits, laxative use and supplement taken 

for a 10 week period was also reported to be difficult for some subjects. These two 
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difficulties experienced may have impacted on QOL during the study as well as 

compliance. However the protocol was the same for both the WD and PB stage and no 

one stage was reported by subjects as being more or less difficult than the other. 

Although not significant, compared to the OBS stage, overall QOL scores were more 

than 20% worse in the WD stage in subjects 3, 5, 6, and 7. In addition, QOL scores were 

more than 20% worse in the WD stage than the PB stage in subjects 1, 4, 5, 6 and 7. 

Quality of life scores in the WD stage appear to be consistently worse than QOL scores 

in both the OBS and PB. This may be due to a possible increase in gas production which 

can occur when fermentable soluble fibres are consumed. Wheat dextrin is known to 

produce less gas and more consistently over time than inulin and PHGG (Noack et al., 

2013, Stewart et al., 2009). However, wheat dextrin still produces significantly more 

flatulence than a maltodextrin placebo taken at doses of 30 g per day but not at doses 

of 15 g per day (van den Heuvel et al., 2004). With subjects taking on average just over 

20 g per day in the current study, an increase in flatulence is possible, which may 

explain a tendency for poorer QOL scores while taking wheat dextrin compared to 

placebo. Although it appears QOL scores were negative for the WD stage, scores of all 

subjects except one were under 1.5 on the Likert scale which has a range of zero to 

four with four being the worst QOL (Section 4.6, Figure 4.13). This puts these scores 

into perspective on a scale which has the potential for much larger variations in QOL. A 

larger sample size would increase the chances of establishing whether wheat dextrin 

has an effect on QOL.  

No previous interventions have investigated whether a fibre supplement can improve 

QOL in constipated subjects. A patient perspective on constipation by Johanson and 

Kralstein (2007) did find that of 268 patients who were taking fibre supplements, 64% 

were not completely satisfied with the ability of fibre to improve their QOL. However, 

if a fibre supplement can reduce constipation in a controlled intervention, 

improvements in QOL would be expected due to constipation being associated with a 

decreased QOL in the renal dialysis (Strid et al., 2002, Zhang et al., 2013) and general 

population (Belsey et al., 2010, Johanson and Kralstein, 2007). This is in line with 

findings in the current study which found that as QOL scores improved, it was 

significantly correlated with increases in stool frequency. This is highlighted in subject 
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two who had the worst overall QOL score as well as the lowest stool form of 2.5 stools 

per week which meets part of the ROME III criteria for constipation. Due to the ease of 

administration of the QOL survey, it would be valuable for future fibre studies to 

investigate if reductions in measures of constipation are associated with 

improvements in QOL.  

5.7 Individual subject’s data  

 
Since improved bowel function can manifest in a number of ways, it is important to 

consider all of the measures together to assess the impact of wheat dextrin and 

placebo in bowel performance in individual subjects.  

Subject 1: When subject one consumed the WD supplement, their percent of ideal 

stools were 100% better compared to OBS and PB stages. Their stool frequency was 

relatively unchanged, as was their laxative use. Their overall QOL scores, although 

within a narrow range on the scale (1.75 – 2.25 / 4.0), were still more than 20% better 

in the WD stage compared to PB. Due to the large increases in stool form in this 

subject and negligible changes in other results, it appears that wheat dextrin may be 

beneficial in improving bowel performance for this subject.  

Subject 3: For subject three, their percent of ideal stools were relatively unchanged 

between the three stages of the study, as was their laxative use. Stool frequency for 

subject three declined slightly over both the WD and PB stages compared to the OBS 

stage. Their overall QOL scores were again within a narrow range (0.75 – 1.1 / 4.0) but 

were still 20% worse in the PB stage and WD stage compared to the OBS stage. It 

appears that supplementation with either the WD or PB was not beneficial in 

improving bowel performance for subject three.  

Subject 4: For subject four, their percent of ideal stools improved by 80% between the 

OBS and WD stage and 75% between the OBS and PB stages. Laxative use declined by 

31% during the WD stage compared to the PB and OBS stages. Stool frequency was 

mostly unchanged in the WD or PB stage compared to the OBS stage. Subject four’s 

overall QOL scores were within a narrow range (0.45 – 1.6 / 4.0) but were 33% better 

in the WD stage compared to the OBS stage and 71% better between the OBS stage 
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compared to the PB stage. Due to the clear reduction in laxative use compared to the 

OBS and PB stages in this subject, with negligible changes in other results compared to 

placebo, it appears that wheat dextrin may be beneficial in improving bowel 

performance for subject four.  

Subject 5: The percent of ideal stools for subject five were relatively unchanged 

between the three stages of the study as was their laxative use. Stool frequency for 

subject five declined slightly during the WD stage compared to placebo and remained 

the same between OBS and PB. Subject five’s QOL scores were within a narrow range 

(0.2 – 1.4 / 4.0), but were 133% worse during the WD stage than the OBS stage and 

67% better in the PB stage compared to the OBS stage. It appears that WD is not 

beneficial for subject five due to worsening overall QOL scores, slight reduction in stool 

frequency and no other changes.  

Subject 6: For subject six the percent of ideal stools increased from 0% in the OBS 

stage to 100% in both the WD and PB stages. Laxative use was nil throughout all study 

stages. Stool frequency showed a clear improvement with WD (14 stools/week) 

compared to both OBS (4 stools/week) and PB (5 stools/week). Overall QOL scores 

were within a narrow range (0.3 – 0.4 / 4.0) and showed no change between stages. It 

appears that wheat dextrin may be beneficial in improving bowel function for subject 6 

due to clear increases in stool frequency compared to PB with no other significant 

results compared to PB.  

Subject 7: For subject seven, the percentage of ideal stools increased 33% from the 

OBS to PB stage, but did not increase between the OBS and WD stage. Laxative use 

declined from 11.5 times per week in the OBS stage to 4 times per week during the 

WD stage and 2.5 times per week in the PB stage. Stool frequency declined from 12.5 

stools per week in the OBS stage to nine stools per week in the WD stage and to 9 

stools per week in the PB stage. Overall QOL scores were again within a narrow range 

(0.7 – 1.1 / 4.0), but were still 57% worse in the WD stage compared to the OBS stage 

and 42% worse in the PB stage compared to the OBS stage. It appears that the PB is 

beneficial in improving stool form when compared to WD in subject seven. Although 

both the WD and PB were able to reduce laxative use compared to the OBS stage, the 
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PB created the greatest reduction. Overall, it appears that PB supplementation was 

more beneficial in improving bowel function than the WD in subject seven.  

When observing individual data, it appears as though wheat dextrin is beneficial in 

improving at least one aspect of bowel performance for three of the six subjects who 

completed the study. As mentioned in Section 5.4, a reason for positive results in a 

select group may be due to individual subject’s differing gut microbiota which may 

help them preferentially ferment wheat dextrin (Stewart et al., 2009). Having a larger 

sample size would be necessary in the future to investigate whether wheat dextrin 

could have an effect on stool frequency in more individuals.  
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Chapter Six 
 

6.0 Conclusion 
 

6.1 Research problem and aims of the research study 

 

Renal dialysis patients often suffer from constipation with reported rates from across 

the world varying between 14% and 71% (Wu et al., 2004, Yasuda et al., 2002, Yasuda 

et al., 1995, Zhang et al., 2013) . The reason for the high prevalence is often 

multifactorial, including polypharmacy, dietary restrictions causing a low fibre intake, 

low fluid intake and low rates of exercise (Iacono, 2008, Johansen et al., 2000, Luttrell 

et al., 2014). Constipation within this group is associated with a decreased QOL as well 

as specific complications such as peritonitis in PD patients (Mitrović et al., 2015, Strid 

et al., 2002, Zhang et al., 2013). The treatment of constipation in renal dialysis patients 

is therefore of great importance. Currently, the primary treatment involves the use of 

laxatives, however, laxatives can create unpredictable stools, cause unpleasant side 

effects and the long term effects are not known (Jones et al., 2002, Ruston et al., 

2013). Therefore an alternative solution is necessary. Fibre supplementation can be 

used to reduce constipation (Eswaran et al., 2013), however the current fibre 

subsidised supplement available in NZ requires the addition of water for its 

consumption and effectiveness. This type of product is therefore not suitable for renal 

patients who are normally on a fluid restriction. Wheat dextrin is a soluble fibre 

supplement that does not need to be taken with water and has a minimal potassium 

and phosphate content, making it ideal for renal dialysis patients. Although other 

soluble fibre supplements such as inulin and PHGG have been shown to reduce 

constipation (European Food Safety Authority, 2015, Polymeros et al., 2014), they are 

not available for use in NZ. Wheat dextrin is the only soluble fibre supplement readily 

available in New Zealand. There is a paucity of data regarding the effects of wheat 

dextrin to reduce constipation. This has led to the aim of the current pilot study to 

examine the effectiveness of a wheat dextrin fibre supplement on bowel performance 
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in free living patients who are currently receiving either peritoneal or haemodialysis in 

the Northland District Health Board. 

6.2 The main findings of the research study 

 

The objectives of this study were to determine whether the introduction of a wheat 

dextrin fibre supplement to the diet of free living patients on dialysis in Northland DHB 

will improve bowel performance, reduce laxative use, and improve quality of life.  

Improvements in bowel performance were measured using stool form and stool 

frequency. Neither of these measures was significantly different between the OBS, WD 

or PB stages. However, one subject did show a clear benefit of WD increasing stool 

frequency compared to PB. When stool form was expressed as percentage of ideal 

stools, it appeared that both the wheat dextrin and placebo had a stool normalising 

effect from 60.8% of stools being ideal in the OBS stage to 88.1% by the end of the WD 

stage and 84.3% by the end of the PB stage. This increase in percent ideal stool type 

was clearly demonstrated by two subjects for both PB and WD, one subject for PB only 

and one subject for WD only. Overall there is not clear evidence that the objective of 

wheat dextrin improving bowel performance has been met. There is however some 

evidence of wheat dextrin improving bowel performance in some individuals. This 

finding warrants further investigation of the current objective using a study with more 

subjects.  

No significant differences were found between laxsol use, lactulose use and the 

number of occasions laxatives were used between the OBS, WD or PB stages. One 

subject did reduce their laxative use by 31% in the WD stage compared to the OBS and 

PB stages. The objective of whether wheat dextrin can reduce laxative use in renal 

dialysis patients was not met. However, as it was shown to be effective in one subject, 

further investigation into this objective is warranted using a larger number of subjects.  

There was also no significant difference in QOL between the OBS, WD, or PB stages of 

the study. Although not significant, the analysis of overall QOL scores in individual 

subjects showed 83% of subjects had QOL scores which were at least 20% worse in the 
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WD stage than in the PB stage. Although this result appears negative for WD, taking 

into account where all the scores lie on the Likert scale puts this result into 

perspective. With the exception of one subject, QOL scores for individuals in all stages 

were very low being between zero and 1.5 on a four point Likert scale (with a lower 

score being a better QOL). Further studies using more subjects are needed to 

determine if WD supplementation has an effect on QOL in renal dialysis patients.  

In summary, the introduction of a wheat dextrin fibre supplement to the diet of free 

living patients on dialysis in Northland DHB found that wheat dextrin may work to 

improve bowel performance in some individuals. Although statistically, no significant 

differences were found in any of the objectives measured, observing data from 

individual subjects showed WD may improve stool frequency and stool form and 

reduce laxative use compared to placebo in some individuals. If this individual effect is 

dependent on individuals gut microflora, further research should be repeated using a 

larger sample size in order to show the efficacy of wheat dextrin on improving bowel 

performance.  

6.3 Strengths 

 

This is the first study to determine the effectiveness of a wheat dextrin fibre 

supplement on bowel performance in renal dialysis patients. Other studies have used 

PHGG, IMO and FOS fibre supplements with similar aims to the current study 

(Meksawan et al., 2014, Sutton et al., 2007a, Sutton et al., 2014, Wang et al., 2001). 

This study however has the strength of being specific to the New Zealand population 

as wheat dextrin is the only readily available soluble fibre supplement in New Zealand. 

The study gives insight into the use of wheat dextrin for renal dialysis patients who are 

a population in need and have no alternative fibre supplement to use.  

Another strength of the study was the study design. Firstly, the study used a placebo 

so that subjects in the study were not biased towards the treatment. The placebo was 

well matched to the wheat dextrin supplement, and any differences were minimised 

by encouraging the addition of both powders to certain food types (Appendix A). 

Secondly, the study used a cross over design where subjects were their own controls. 
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This study design reduces the influence of cofounding covariates and reduces the 

number of subjects needed to find statistical significance; the latter being especially 

important in the current study considering the small number of potential subjects. 

Thirdly, the study used prospective, patient-held records as a way of recording bowel 

habits. Other studies have used retrospective questionnaires in order to report 

constipation, which depends on the patient’s ability to recall symptoms and bowel 

habits (Dukas et al., 2003, Zhang et al., 2013). The use of the patient-held record 

clearly outlined what to record and the prospective aspect increased the chance of 

accurate recordings as it did not rely on memory.  

6.4 Limitations 

 

The major limitation of the study was the inability to recruit subjects as well as retain 

subjects throughout the study period. Having a larger number of subjects complete the 

study would have increased the chance of finding significant differences in the results. 

One reason for having difficulty recruiting subjects was due to the area the study was 

carried out in. Northland District Health Board is a relatively small DHB, servicing 169, 

053 patients over a large geographic area (Ministry of Health, 2015b). Auckland DHB 

on the other hand services 482, 015 patients over a much smaller geographic area 

(Ministry of Health, 2015a). This gives a smaller potential patient pool to recruit from 

in Northland as well as increased difficulty of physically contacting patients for 

recruitment and follow up. It is also common for renal dialysis patient to have co-

morbidities and already have demanding lifestyles due to their medical commitments 

such as dialysing and taking multiple medications. For these reasons, patients may 

have been more likely to decline to participate in further clinical interventions due to 

their current commitments. Although initially 21 subjects signed up for the study, only 

seven produced sufficient results to be included in the analysis, and of these one was 

removed for non-compliance. This high rate of withdrawal within the various 

intervention stages was due to illnesses and hospital admissions which are generally 

high amongst the renal dialysis patient group (Saran et al., 2015). Two withdrew prior 

to the start of the study due to illness and four subjects withdrew due to illness during 

the OBS stage. One subject withdrew during the first four week stage due to having a 
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kidney transplant, two other subjects had data missing due to being admitted to 

hospital and one other withdrew in the first four week stage due to general illness. The 

study period being over the winter months may also have increased the chance of 

patient illness (Gosai and Salinger, 2007). As the study was conducted over a 12 week 

period, this may have been too long a time period for many to commit to. This may 

have caused potential subjects to reject the invitation as well as those originally 

recruited to withdraw. Over the study period, one subject withdrew due to time 

commitments and four other due to unknown reasons.  

Another limitation was the study involving laxative use which makes it difficult to 

determine whether the results were due to the laxatives taken, or the wheat dextrin or 

placebo consumed or a combination of both. Although instructions were given for 

subjects to adjust their laxative use as their stool form changed (Appendix A), these 

instructions may have been confusing for some and difficult to follow accurately over 

time. In combination, subjects are prescribed laxatives in order to avoid constipation. 

Therefore it is likely subjects would have been trying to form the ideal stool and have a 

comfortable stool frequency before the beginning of the study as well as during the 

OBS stage. It then makes results of stool form and frequency in the OBS stage difficult 

to compare to the WD and PB stages.  

As this study was the first to look at whether wheat dextrin could improve bowel 

performance, it would have been worthwhile to use constipated, otherwise healthy 

subjects who are not taking laxatives. This would have excluded any confounding 

factors caused by laxative use and isolated the potential of wheat dextrin to improve 

bowel performance. If wheat dextrin was found to improve bowel performance and/or 

reduce constipation, it would then be wise to move to a more complex patient group.  

 

 

 

 



98 
 

6.5 Use of the findings of this research study 

 

Due to the lack of significant results in the current study, there are few 

recommendations that can be made in regards to the consumption of the wheat 

dextrin fibre supplement. It appears as though some subjects in the study were able to 

increase their stool frequency using wheat dextrin compared to placebo, others were 

able to decrease their laxative use and many were able to improve their stool form. 

However, the same can be said with the placebo. It is therefore not possible to 

confidently make recommendations regarding any benefits of wheat dextrin affecting 

components of bowel performance. However, as wheat dextrin has known 

mechanisms that can improve bowel health, it is likely that the studies limitations are 

reasons for finding no significant results. As wheat dextrin is the only soluble fibre 

supplement available on the market for renal dialysis patients, it would be wise for 

individual patients to try a wheat dextrin fibre supplement as it may elicit positive 

results on bowel performance and/or bowel health. The main use of the results and 

experiences from this pilot study will be in making recommendations regarding future 

research in this area as described in Section 6.6 below.  

6.6 Recommendations for future research 

 

 Similar, blinded studies should be used with a larger number of subjects in 

order to have the chance of obtaining significant results. Using a DHB with a 

larger pool of potential recruits in a smaller geographic area would be ideal 

(e.g. Auckland, Waitemata or Counties DHB).  

 Investigating the effects of wheat dextrin using constipated, otherwise healthy 

subjects who are not taking laxatives would be beneficial. This would isolate 

wheat dextrin as a potential supplement to improve bowel performance 

without having laxatives use as a confounding variable. 

 If wheat dextrin was found to be beneficial in constipated otherwise healthy 

individuals, it would then be wise to tests its effectiveness in renal dialysis 

patients. 
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 Further research should be carried out using wheat dextrin as a stool 

normaliser in those with diarrhoea and constipation. Those with combination 

IBS would be ideal as this subtype of IBS is associated with both constipation 

and diarrhoea. 

 Adding the supplement to a food vehicle such as yoghurt would be an easier 

way for subjects to consume the fibre daily. This would also be an easy way to 

create a placebo and likely be better accepted by subjects in a long term 

intervention study. It would also be beneficial to collect subjective information 

from subjects regarding the best foods to add wheat dextrin to. 

 Probiotics have recently been used to improve constipation (Dimidi et al., 

2014). Of interest would be the use of a probiotic with a prebiotic fibre 

supplement to see if there is a synergistic effect. Adding a prebiotic yoghurt to 

the above recommendation would be a practical way to include both pre and 

probiotics in a study.  

Although the results of this pilot study were not significant, some individuals did 

appear to have improvements in bowel performance following the consumption of 

a wheat dextrin fibre supplement, which warrants further research. This study has 

highlighted some of the difficulties in carrying out such a trial in renal dialysis 

patients, and these should be taken into account when designing future trials in 

this population. Using a randomised placebo controlled study design without a 

crossover would be beneficial if a larger number of subjects could be recruited. 

Randomising subjects into two groups (age and sex matched) who each underwent 

a two week OBS stage (baseline) followed immediately by either a four week 

treatment period in one group or four week placebo period in the other. This 

would reduce the study time and subject burden, thus increasing the chance of 

recruiting and maintaining more subjects. It would be beneficial to repeat the 

study using the same dose of 20 g/day, as in the current study, over a similar time 

frame (4 weeks) but with the dose delivered in a food vehicle such as yoghurt. This 

would likely further encourage participation and compliance due to the 

acceptability of a food product such as yoghurt. Using the above study design with 

constipated otherwise healthy patients who do not take laxatives would also be 
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beneficial. Then if positive results were found, further investigation into the use of 

wheat dextrin in renal dialysis patients would be recommended.  
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Appendices 
 

Appendix A: Instructions how to consume both powder supplements and how to 
adjust laxative use based on stool form 

 

 

 

 

Instructions to take supplements for fibre study 

We want to find out if one of the fibre supplements (black or red) can replace your bowel 
medications and keep your bowel movements soft.  

The study needs accurate information to allow us to check this so please record each day on 
the forms provided.  

For the study please eat your normal diet.  

Mixing your supplement with the following foods and drinks should not alter the taste, colour 
or texture of your foods.  

- Tea - Renilon - On cereal with your milk allowance 
- Coffee - Nepro - Stews 
- Casseroles - Sauces - Stewed fruit 
- Water 

NOTE: To help remember, use in the drink you use to take your medications 

 

How much fibre supplement (black or red) to add to your food or drink? 

Your supplement for the four week period can be found in the white tub. There is a measuring 
scoop inside.  

Week 1  
Day 1 to 2 1 scoop in the morning and 1 scoop in the evening  
Day 3 to 5 2 scoops in the morning and 2 scoop in the evening 
Day 6 to 7 3 scoops in the morning and 2 scoop in the evening 

Week 2 
Every day 3 scoops in the morning and 2 scoops in the evening 

Week 3 
Every day 3 scoops in the morning and 2 scoops in the evening 
NOTE: Please make them all level scoops 
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If bowel motions become too loose (Bristol Stool scale 5, 6 or 7) you should: 

 

1. Cut back lactulose 
o If prescribed dose is 15 ml (3 teaspoons) per day, stop altogether 
o If prescribed dose is 30 ml, cut back to 15 ml for 3 days. If still loose then stop 

lactulose altogether. 
2. If not on lactulose and you are taking laxsol 

o If prescribed 1 tablet laxsol – stop taking altogether 
o If prescribed 2 tablets, stop 1 tablet for 3 days, if still loose then stop the 

second tablet.  
o If prescribed 3 tablets or more, cut 1 tablet out every 3 days until stool 

consistency has improved (Bristol Stool Scale 3 or 4). 
 

 If you have a stool of 5, 6 or 7 and you are not taking laxatives, please reduce the supplement 
use by half a scoop every 3 days until your stool form drops to 4 or below.  

REMINDER: PLEASE RECORD ON THE PROVIDED CHART ALL DAILY USE OF LACTULOSE AND/OR 
LAXSOL AND THE AMOUNT OF SUPPLEMENT TAKEN EVERY DAY 
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Appendix B: Written consent form  

 
 

 

 

 

Wheat Dextrin Fibre Supplement Study Patient Consent Form 

 
 

Please tick to indicate you consent to the following 

 

I have read, or have had read to me in my first language, and I 
understand the Participant Information Sheet.  

Yes   

I have been given sufficient time to consider whether or not to 
participate in this study. 

Yes   

I have had the opportunity to use a legal representative, whanau/ 
family support or a friend to help me ask questions and understand 
the study. 

Yes   

I am satisfied with the answers I have been given regarding the 
study and I have a copy of this consent form and information sheet. 

Yes  No  

I understand that taking part in this study is voluntary (my choice) 
and that I may withdraw from the study at any time without this 
affecting my medical care. 

Yes   

I consent to the research staff collecting and processing my 
information, including information about my health. 

Yes   

If I decide to withdraw from the study, I agree that the information 
collected about me up to the point when I withdraw may continue to 
be processed. 

Yes   

I consent to my GP or current provider being informed about my 
participation in the study and of any significant abnormal results 
obtained during the study. 

Yes  No  

I agree to an approved auditor appointed by the New Zealand 
Yes   

If you need an INTERPRETER, please tell us. 
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Health and Disability Ethic Committee\Northern B, or any relevant 
regulatory authority or their approved representative reviewing my 
relevant medical records for the sole purpose of checking the 
accuracy of the information recorded for the study. 

I understand that my participation in this study is confidential and 
that no material, which could identify me personally, will be used in 
any reports on this study. 

Yes   

I understand the compensation provisions in case of injury during 
the study. 

Yes   

I know who to contact if I have any questions about the study in 
general. 

Yes   

I understand my responsibilities as a study participant. Yes   

I wish to receive a summary of the results from the study. Yes  No  

 

Declaration by participant: 

I hereby consent to take part in this study. 

 

Participant’s name: 

Signature: Date: 

 

Declaration by member of research team: 

 

I have given a verbal explanation of the research project to the participant, and have 
answered the participant’s questions about it.  

 

I believe that the participant understands the study and has given informed consent to 
participate. 

 

Researcher’s name: 

Signature: Date: 
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Appendix C: Information sheet sent in the post to potential subjects 

 

 

 

Wheat Dextrin Fibre Supplement Study Information Sheet 

Dear Renal Dialysis Patient  
 
Do you take any laxatives? If so, you are likely to be eligible to take part in a study 
being run in the Northland District Health Board area.  
 
My name is Chester Edwards. I’m running a research project in Northland for my 
Masters Thesis titled ‘Does the use of a wheat dextrin fibre supplement reduce 
constipation in renal dialysis patients?  
 
Currently there is no fibre supplement which is funded for dialysis patients. 
Constipation in those on dialysis is very common and has serious side effects. Laxatives 
can have side effects and the safety of their use long term is unknown. This research 
will work towards finding evidence that a fibre supplement using wheat dextrin can 
help reduce constipation in those on dialysis. We can then have a case to put forward 
to the authorative body to get the supplement funded to patients for no cost.  
 
Wheat dextrin is a 100% natural product derived from wheat. It is a soluble fibre and 
prebiotic which feeds the good bacteria in your gut. It is completely safe to use and has 
little side effects at the doses recommended in the study. It’s odourless, tasteless and 
completely dissolves in water or food. 
 
This study is being encouraged by the Doctors and Nurses within the Northland District 
Board. It’s your chance to take part in some research that could change the health and 
quality of life for dialysis patients within Northland. 
 
In this envelope is more information about the study and what is involved. I will follow 
up this letter with a phone call to see if you have any questions or if you would like to 
take part. If you would like to take part, we can arrange to deliver the supplement 
packs to you or you can pick up if coming into Whangarei Hospital for an appointment.  
 
Thank you  
I hope you consider taking part in this research 
Chester Edwards 
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Appendix D: The Bristol Stool Form Scale 
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Appendix F: Patient Assessment of Constipation Quality of Life Quality Questionnaire 
(PAC-QOL) 
 

PAC-QOL  

PATIENT ASSESSMENT OF CONSTIPATION  

The following questions are designed to measure the impact constipation has had on your daily life during the 
past 2 weeks. For each question, please tick one box. 

 

The following questions ask you about the 
intensity of your symptoms. To what extent, 
during the past 2 weeks... 

Not at all 

0 

A little bit 

1 

Moderately 

2 

Quite a bit 

3 

Extremely 

4 

1. have you felt bloated to the point of 
bursting? 

     

2. have you felt heavy because of your 
constipation? 

     

 

The next few questions ask you about the 
effects of constipation on your daily life. 
How much of the time, during the past 2 
weeks... 

None of the 
time 

0 

A little of 
the time 

1 

Some of the 
time 

2 

Most of the 
time 

3 

All of the 
time 

4 

3. have you felt any physical discomfort?      

4. have you felt the need to open your bowel 
but not been able to? 

     

5. have you been embarrassed to be with 
other people? 

     

6. have you been eating less and less 
because of not being able to have bowel 
movements? 
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The next few questions ask you about the 
effects of constipation on your daily life. 
To what extent, during the past 2 weeks... 

Not at all 

0 

A little bit 

1 

Moderately 

2 

Quite a bit 

3 

Extremely 

4 

7. have you had to be careful about what 
you eat? 

     

8.  have you had a decreased appetite?      

9. have you been worried about not being 
able to choose what you eat (for 
example, at friend’s)? 

     

10. have you been embarrassed about 
staying in the toilet for so long when you 
were away from home? 

     

11. have you been embarrassed about 
having to go to the toilet so often when 
you were away from home? 

     

12. have you been worried about having to 
change your daily routine (for example, 
travelling, being away from home)? 

     

 

The next few questions ask you about 
your feelings. How much of the time, 
during the past 2 weeks... 

None of the 
time 

0 

A little of 
the time 

1 

Some of the 
time 

2 

Most of the 
time 

3 

All of the 
time 

4 

13. have you felt irritable because of your 
condition? 

     

14. have you been upset by your condition?      

15.  have you felt obsessed by your 
condition? 

     

16. have you felt stressed by your 
condition? 

     

17. have you been less self-confident 
because of your condition? 

     

18. have you felt in control of your 
situation? 
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The next questions ask you about your 
feelings. To what extent, during the past 2 
weeks... 

Not at all 

0 

A little bit 

1 

Moderately 

2 

Quite a bit 

3 

Extremely 

4 

19. have you been worried about not knowing 
when you are going to be able to open 
your bowels? 

     

20.  have you been worried about not being 
able to open your bowels when you 
needed to? 

     

21. have you been more and more bothered 
by not being able to open your bowels? 

     

 

The next questions ask about your life with 
constipation. How much of the time, during 
the past 2 weeks... 

None of the 
time 

0 

A little of 
the time 

1 

Some of the 
time 

2 

Most of the 
time 

3 

All of the 
time 

4 

22. have you been afraid that your condition 
will get worse? 

     

23. have you felt that your body was not 
working properly? 

     

24. have you had fewer bowel movements 
than you would like? 

     

 

The next questions ask you about how 
satisfied you are. To what extent, during the 
past 2 weeks... 

Not at all 

0 

A little bit 

1 

Moderately 

2 

Quite a bit 

3 

Extremely 

4 

25. have you been satisfied with how often 
you open your bowels? 

     

26. have you been satisfied with the regularity 
with which you open your bowels? 

     

27. have you been satisfied with your bowel 
function? 

     

28. have you been satisfied with your 
treatment? 
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Appendix G: Full information sheet sent or given to potential subjects 

 

 

 

 

Wheat Dextrin Fibre Supplement Study Information Sheet 

You are invited to take part in a study on using a wheat dextrin fibre supplement to 
reduce constipation in those who undergo haemodialysis or peritoneal dialysis. 
Whether or not you take part is your choice. If you don’t wish to take part, you don’t 
have to give a reason, and it won’t affect the care you receive. If you do want to take 
part now, but change your mind later, you can pull out of the study at any time.  
 
This Participant Information Sheet will help you decide if you would like to take part. It 
sets out why we are doing the study, what your participation would involve, what the 
benefits and risks to you might be, and what would happen after the study ends. We 
will go through this information with you and answer any questions you may have. You 
do not have to decide today whether or not you will participate in this study. Before you 
decide you may want to talk about the study with other people, such as family, whānau, 
friends, or healthcare providers. Feel free to do this. 
 
If you agree to take part in this study, you will be asked to sign the Consent Form on 
the last page of this document. You will be given a copy of both the Participant 
Information Sheet and the Consent Form to keep. 
 
This document is 5 pages long, including the Consent Form. Please make sure you 
have read and understood all the pages. 
 
WHAT IS THE PURPOSE OF THE STUDY? 

- The purpose of this study is to see if a wheat dextrin fibre supplement helps to 
reduce constipation in those patients who undergo peritoneal or haemodialysis.  

- The study has been designed by senior research members of Massey 
University and a renal dietitian from Whangarei Hospital to find out whether a 
wheat dextrin fibre supplement can reduce constipation in those of renal 
dialysis.  

- The Study is part of a masters project for the investigators from Massey 
University. 

- Funding is from Massey University and the investigators are from either Massey 
University or Northland District Health Board. To make contact with these 
investigators see the contact details on the following page. 

- The study has been approved by The NZ Health & Disability Ethics Committee. 
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WHAT WILL MY PARTICIPATION IN THE STUDY INVOLVE? 

- You have been asked to participate as you meet the criteria for involvement 
which is undergoing dialysis, being over 18, having the mental capacity to 
participate, being free of coeliac disease and not using opiods or Benefiber as 
well as not having surgery scheduled in the next few months.  

- The study will involve an initial observation period of 2 weeks where you will 
record your daily bowel habits with the help of the Bristol Stool Chart. The name 
and amount of any laxatives taken will also be recorded. Both bowel habits and 
laxative use will be recorded in a hand held booklet. During this period you will 
also be completing a 28 question quality of life questionnaire. 

- After this observation period those who have constipation or those who do not 
have constipation but who take laxatives will be invited into the 2nd phase of the 
study. 

- The 2nd phase involves taking a wheat dextrin fibre supplement or a non-wheat 
dextrin product daily at a recommended dosage for 4 weeks.  

- A two week period of taking no product will then follow.  
- Another 4 week period will then follow as with the 1st four weeks but you will 

receive the opposite product as to what you received in the 1st 4 weeks. You will 
not be told whether you are receiving the wheat dextrin or non-wheast dextrin 
product in either of the four week periods.  

- During the two four week periods while taking the product, you will record your 
daily bowel habits with the help of the Bristol Stool Chart. The name and 
amount of any laxatives taken will also be recorded. Both bowel habits and 
laxative use will be recorded in a hand held booklet. At the end of each four 
week period you will also complete a 28 question quality of life questionnaire. 

- Information will be collected in hard copy by a research team member when you 
visit the hospital or a meeting will be arranged to collect the information from 
you.  

 
WHAT ARE THE POSSIBLE BENEFITS AND RISKS OF THIS STUDY? 

- The benefits of this study are likely to be the reduction in constipation due to the 
consumption of the fibre supplement.  

- The fibre supplement may also help to reduce laxative use. 
- The combination of the reduction in constipation and laxative use may give an 

increased in quality of life. 
There is a low risk of bloating and discomfort which has occurred in patients taking high 
doses of fibre supplements. However this study uses relatively low doses of fibre and 
the risk is minimised by increasing the dose slowly over the first week.  

WHO PAYS FOR THE STUDY? 

- All costs will be paid for by Massey University. This includes the Benefiber and 
non-Benefiber product as well as all printing of materials needed throughout the 
study period. 

- There will be NO COSTS for patients. 
- After the study period, the fibre supplement will need to be paid for in full by the 

patient if they wish to continue taking the supplement.  
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WHAT IF SOMETHING GOES WRONG? 

If you were injured in this study, which is unlikely, you may be eligible for compensation 
from ACC just as you would be if you were injured in an accident at work or at home. 
You will have to lodge a claim with ACC, which may take some time to assess. If your 
claim is accepted, you will receive funding to assist in your recovery.  

If you have private health or life insurance, you may wish to check with your insurer 
that taking part in this study won’t affect your cover. 

WHAT HAPPENS AFTER THE STUDY OR IF I CHANGE MY MIND? 

- After the study is complete, participants will be sent a copy of the study results 
via either email or in hard copy. 

- Study data will be stored in a secure location for 10 years.  
WHO DO I CONTACT FOR MORE INFORMATION OR IF I HAVE CONCERNS? 

If you have any questions, concerns or complaints about the study at any stage, you 
can contact:  

 Chester Edwards – Masters student, Massey University  

 027 490 5770 

  Chester.edwards@yahoo.co.nz 

 Olwyn Talbot-Titley – Renal Dietitian NDHB 

 021 463 353 

 Olwyn.TalbotTitley@northlanddhb.org,nz 

 
If you want to talk to someone who isn’t involved with the study, you can contact an 
independent health and disability advocate on: 

 
Phone:  0800 555 050 
Fax:   0800 2 SUPPORT (0800 2787 7678) 
Email:   advocacy@hdc.org.nz 

 
For Maori Heath support please contact : 
 

Kim Tito – General Manager of Maori Health Service 

 09 430 4101 ext. 3239 

You can also contact the health and disability ethics committee (HDEC) that approved 
this study on: 

 Phone:  0800 4 ETHICS       Email:  hdecs@moh.govt.nz  
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Appendix H: Health and Disability Ethics Committee approval letter 

 

 




