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Abstract

Rationale/background: Hemodialysis (HD) patients with end-stage renal disease (ESRD) are particularly
prone to constipation, which has become a growing public health issue. Nutritional therapy, such as fiber
intake, significantly influences the management of constipation. In Saudi Arabia, there is limited data on
fiber consumption and its correlation with constipation management in HD patients.

Aims: The study aimed to investigate the correlation between dietary fiber intake and its effect on the
prevalence of constipation in HD patients.

Materials and methods: This cross-sectional observational study of 77 ESRD patients on HD aged 18+ was
conducted in a single dialysis center over six months. A questionnaire was employed to diagnose
constipation (as defined by the Rome IV criteria of constipation), and seven-day food records were used to
evaluate dietary fiber intake.

Results: A study found a high prevalence of constipation (53%) among participants, with a lower daily fiber
intake than recommended. However, a significant relationship was found between fiber intake and
constipation (p < 0.05) with lower fiber intake in constipated patients compared to non-constipated (p =
0.001).

Conclusion: The study highlights a significant link between fiber intake and constipation in HD patients,
suggesting adequate daily intake of fiber was effective in preventing constipation and that nutritional
counseling should include adequate daily fiber intake in medical therapy management.

Categories: Other
Keywords: esrd, daily, between, management, study, hemodialysis, patient, intake, fiber, constipation

Introduction

Chronic kidney disease (CKD) is a rapidly developing global public health issue [1]. It is part of a new wave
of chronic diseases that have supplanted malnutrition and infection as the primary determinants of
mortality in the twentieth century [2]. In 1990, CKD was the 36th cause of death which was increased to
19th in 2013 [3]. If not managed properly, CKD may lead to end-stage renal disease (ESRD) and other
cardiovascular diseases. Patients with ESRD may require replacement therapies such as peritoneal dialysis,
hemodialysis (HD), or kidney transplantation which can be a considerable financial burden for both families
and healthcare providers [4].

Constipation is the abnormally delayed or infrequent passage of usually dry, hardened feces. Generally
described as having fewer than three bowel movements a week. It occurs when bowel movements become
less frequent, and stools become difficult to pass. It happens most often due to changes in diet or routine or
due to inadequate intake of fiber [5,6]. Various other factors including lack of fiber in the diet, sedentary
lifestyle, certain medications, colonic motility, and several medical conditions such as hypothyroidism,
diabetes, irritable bowel syndrome (IBS), and intestinal obstruction can also cause this condition [7].

Constipation has been reported to be particularly predominant in patients with CKD [8]. It’s a significant
public health problem and one of the most common issues faced by patients with ESRD [9]. Constipation is
not only a gastrointestinal issue, but a condition that accounts for social and economic burden [10-13].
Recent studies have revealed that the incidence of constipation among patients with CKD/ESRD, particularly
those on long-term dialysis, ranged from 1.6% to 71.7% [14-18]. It has also been reported that constipation
in ESRD patients is highly prevalent among patients on HD compared with those on peritoneal dialysis [19-
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21].

According to reports, patients with HD are more likely to suffer from constipation in Saudi Arabia. A study
conducted in a single center in Saudi Arabia revealed a prevalence of 63.1% in 268 HD patients [22,23].
These complications consequently lead to many health complications and reduced quality of life [24,25]. The
chronic symptoms of constipation negatively affect the quality of life of patients receiving HD treatment and
impose a considerable economic and social burden. Constipation, a common health problem among HD
patients, can cause a number of other complications, such as hemorrhoids and rectal prolapse if left
untreated [25].

Nutritional therapy has been identified as one of the fundamental factors in managing constipation [26].
Studies have demonstrated that dietary fiber can reduce gastrointestinal symptoms associated with
constipation and inflammations in healthy individuals [27]. Higher dietary fiber intake was also associated
with decreased mortality in patients with CKD but not in the non-CKD population [27]. Several studies
suggest the effectiveness of dietary fiber as it plays a crucial role in the treatment and control of hard stools
in patients with constipation [5,6,26].

In Saudi Arabia, very limited data is available on fiber intake and its association with constipation among
patients receiving HD. This is the first study conducted to assess fiber intake and its association with
constipation among HD patients in a single HD center. This study aimed to determine whether fiber intake
has a role in constipation among HD patients. In particular, to know the amount of fiber consumed during
the day by the patient and compare it with the recommended daily allowance of fiber for this category, and
to study whether the daily amount of fiber consumed by the patient, whether low, high, or sufficient, has a
role in causing ESRD patients on HD to suffer from constipation. Our study will help these patients get
enough fiber to manage and reduce the prevalence of constipation they have and improve their nutrition
and overall health.

Materials And Methods

Patients and study design

This cross-sectional observational study was conducted in a single HD facility at the National Guard
Hospital, Jeddah, Saudi Arabia. The overall study period was six months, from June 2020 to December

2020. The study population consisted of everyone who met the inclusion criteria - being over 18 years old,
both sexes (males and females), having an established ESRD, getting HD, free from any other medical
condition besides ESRD, not on constipation medication and being willing to sign a permission form - were
included in the study population. The study did not include patients who were younger than 18 years

old, were not receiving maintenance hemodialysis (MHD), had any other medical condition besides ESRD,
were on constipation medication, or declined to sign a consent form. The total number of patients dialyzing
at the facility was 98. Among 98 patients, 77 patients fulfilled the requirements and were included in the
study, while the remaining 21 patients were excluded from the study after applying inclusion criteria. The
objective of the study was revealed to the included patients before obtaining their signatures on the consent
form. Nonprobability sampling (the convenient method) was used as the sampling technique, and
participants were enrolled in accordance with their accessibility to and availability to meet the study's
inclusion and exclusion criteria.

Method of data collection

The study's data collection was done as follows:

Firstly, information was gathered on the subject’s demographics. A validated questionnaire was created by
the authors, pre-tested by a similar population (ESRD patients on HD who fulfill all the study’s criteria), and
finalized to be used for this study's data collection. It was used to collect personal data including age,
gender, education level, and family income.

Secondly, the questionnaire was also used to determine the constipation status based on the Rome IV
criteria (The Rome IV criteria define functional constipation as fulfilling at least two of the six criteria listed:
fewer than three bowel movements per week, straining during >25% of the time, lumpy or hard stools >25%
of the time, sensation of anorectal obstruction >25% of the time, sensation of incomplete evacuation >25%
of the time, manual maneuvers required to aid defecation >25% of the time) [28].

Thirdly, evaluated the participant’s fiber daily intake. The seven-day food records form was used to evaluate
the study group's dietary intake to determine their consumption of fiber. Following this, the mean dietary
intakes for seven days (which included weekends and days with no treatment or dialysis) were estimated.

The principal investigator gave specific instructions to the patients and their families on how to record their
total dietary intake in a diary, including a description of the foods and amounts ingested (in household
measurements), comprising both the food items and serving sizes (using seven-day food record forms for
dialysis food questionnaires). At the end of the recording period, the principal investigator reviewed all food
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records to look for any missing data and clarify data entries. The MyPyramid Tracker program online (United
States Department of Agriculture (USDA), Alexandria, USA) and electronic food composition tables (for
traditional foods) were used to estimate the amount of fiber consumed. Food items in household measures
were then translated to weights. For all subjects, the daily fiber consumption was taken to be the average for
the seven days.

Finally, the intake of participants was compared with the recommended daily fiber intake from RDIs
(recommended dietary intake forms), which is the amount of fiber that is recommended by the National
Kidney Foundation for ESRD patients on HD.

Statistical analysis

The statistical software program JMP (John’s Macintosh Project; SAS Institute Inc., Cary, USA) was used to
conduct all statistical analyses. For categorical variables, the results are shown as frequencies and
percentages, and for all continuous variables, the mean () standard deviation (SD) was determined. Data

were evaluated for comparison and differences between means using the ‘t’ test and the chi-square test ()(2).
It was deemed significant if p < 0.05.

Results
Demographics of the participants

Table I displays the demographic details of the study participants. The analysis revealed that the proportion
of men (56%) was higher as compared to women (44%) in our study. Family income of most of the
participants ranged from 2000 Saudi Riyal (SAR) to less than SAR 5000 (38%), followed by less than SAR 2000
(36%), 16% of participants had above SAR 10000, and 10% from SAR 5000 to 10000. Most participants were
retired (40%), followed by housewives (30%), and the rest were unemployed (17%). The results about the
participant’s educational backgrounds showed that 48% of participants were illiterate, followed by primary
education (25%), and the rest were intermediate and postgraduate. According to the participants' age
distribution, most of the patients (53%) were over the age of 65. Only 3% of respondents were discovered to
be between the ages of 18 and less than 30. The next group was (27%) in the age range of 46 to 65. The
median age of the participants was 63 years.
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Parameter Frequency Percentage P-value
Sex

Female 34 44% 0.44156
Male 43 56% 0.55844

Family income/SAR*

2000-less than 5000 29 38% 0.37662
5000-10000 8 10% 0.1039
Above 10000 12 16% 0.15584
Less than 2000 28 36% 0.36364
Occupation

Businessman 1 1% 0.01299
Employee 9 12% 0.11688
Housewife 23 30% 0.2987
Retired & 40% 0.4026
Unemployed 13 17% 0.16883
Education

llliterate 37 48% 0.48052
Intermediate 7 9% 0.09091
Postgraduate 1 1% 0.01299
Primary 19 25% 0.24675
Secondary 7 9% 0.09091
University 6 8% 0.07792
Age

18-less than 30 2 3% 0.02597
30-45 13 17% 0.16883
46-65 21 27% 0.27273
Above 65 41 53% 0.53247

TABLE 1: The Demographic Characteristics of the Study Participants (n=77)

Data are represented as n(%); *Saudi Riyals

Prevalence of constipation

Figure I explains the prevalence of constipation among the participants during the study. The study shows
that 41 (53%) of the participants had constipation, while only 36 (47%) were not constipated (p = 0.53247
and 0.46753, respectively).
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FIGURE 1: Graphical Representation of the Prevalence of Constipation

Fiber intake

Figure 2 shows the daily fiber intake (g/day) for the whole group of participants during the study. The
constipated patients showed a mean daily fiber intake (g/day) of 13.72 (¥6.64), while the mean intake of non-
constipated patients was 20.11 (¥8.96) (p = 0.0009 and 0.0024 respectivly). The mean fiber intake was highly
significant in both constipated and non-constipated patients (p < 0.05). There was a significant relationship
between fiber intake and constipation. As shown by the study (p < 0.05), the mean daily fiber reference
intake (g/day) is 20 g for both constipated and non-constipated patients. However, the results show that the
mean daily fiber intake (g/day) was 13.72g for constipated patients, which was significantly lower as
compared to 20.11g for non-constipated patients in the study (p = 0.001 in both). This necessitates the
urgent need to improve the fiber intake in patients with constipation.
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FIGURE 2: The Comparison Between Daily Fiber Reference Intake
(g/day) and Daily Fiber Intake (g/day) During the Study

Results are expressed as mean * standard deviation, p < 0.05.

Discussion

The study looked at 77 ESRD patients on MHD attending the renal dialysis unit in a single hospital. The goal
of the study was to evaluate the association between plant-based fiber intake and the prevalence of
constipation among HD patients. The study was also employed to assess the prevalence of constipation
among HD patients. Our results from this study demonstrated a high prevalence of constipation (53%).
Similar to our findings in this study, other studies have shown that the prevalence of patients with HD is
approximately 53%, ranging from 8% to 57% [20]. A study that included 268 HD patients reported 63.1%
constipation which is in line with the results of our study [22].

The presence of constipation among HD patients negatively affects their quality of life and has been
associated with many health complications. International guidelines suggest that all patients with MHD
must receive a recommended daily dietary fiber [5] of 20 to 30 g per day to decrease the incidence of
constipation [6]. Our results revealed a low fiber intake (16.71 (¥8.39) g/day) for the whole group of
participants in the study. However, constipated patients showed a lower mean daily fiber intake of 13.72
(*6.64) g/day compared with the mean intake of fiber for non-constipated patients, which was 20.11 (¥8.96)
g/day.

The comparison between the mean daily fiber reference intake of 20 g/day and the mean daily fiber intake
(g/day) of the participants during the study was significantly different. Our study found less daily fiber intake
(13.72 (+6.64) g/day) among participants with constipation (p = 0.0009). The non-constipated patients were
found to be taking daily fiber intake within the normal fiber reference intake value (20.11 (+8.96) g/day), as
recommended by the international guidelines (p = 0.0024). Our study approves the strong relationship
between fiber intake and constipation (p < 0.05). Other studies have demonstrated similar results indicating
that the intake of 23g of added fiber per day resulted in an increased stool frequency in HD patients [19].

The low fiber intake below the recommended daily reference intake among patients with MHD is a leading
cause of constipation [6,26]. It influences the quality of life and imposes significant economic and social
burdens [18]. Our findings are in agreement with other studies that reported lower mortality risk in CKD
patients who were taking a plant-based, fiber-rich diet [29]. Our results also demonstrated that fiber intake
improved the management of constipation among HD patients which is in line with the results of a meta-
analysis that concluded the improvement of constipation and bowel movement when fiber was taken by the
patients [29,30].
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A limited number of studies have evaluated the association between fiber intake and the prevalence of
constipation among HD patients in the world, especially in Saudi Arabia. In Southern Brazil, a multi-center
cross-sectional study was conducted among HD patients (n = 305) which observed an inverse association
between constipation and usual intake of fiber [30]. Another six-week, single-blind study using isomalto-
oligosaccharide in the treatment of constipation in HD patients reported that consuming foods with added
fiber may be an effective means of increasing fiber intake and improving stool frequency in individuals with
CKD [30].

Several other studies have also shown that most HD patients who suffer from constipation can be managed
by the ingestion of fiber in different ways and different dietary regimens [26,27]. Our study demonstrated the
same results of a strong relationship between constipation and lack of fiber intake.

Overall, our study showed that proper fiber intake in the form of the daily recommended reference intake
will help to prevent constipation in HD patients, and a lower fiber intake of less than the daily reference
intake will lead to constipation among patients on MHD. It is therefore strongly suggested that all patients
with moderate-to-severe MHD should consume a sufficient amount of dietary fiber in accordance with the
recommended daily intake in order to maintain and reduce constipation and associated complications.

Our study has a very small p-value that indicates a strong relationship between developing constipation and
increased fiber intake. Moreover, a three-day food record was collected in a consistent manner which
increased the accuracy and the validity of the collected data. In addition, the response rate was high, and the
majority of the participants were responsive and collaborative which increased the quality of data. However,
we are concerned about the response bias which can have a large impact on the validity of the questionnaire.
Also, the study is an observational cross-sectional study which is considered one of the weak types of
studies. Additionally, a few participants who responded weakly tended to record less and increase the time
duration. Likewise, food record analysis was time-consuming. Last, in the present study we have a small
sample size and, therefore, may lack generalization to the population. Based on all findings, our study
showed that proper fiber intake in the form of daily recommended reference intake will help to prevent
constipation in HD patients, and on the other hand, the lower fiber intake of less than the daily reference
intake will lead to constipation among patients on MHD.

Conclusions

Our study demonstrated that there is a significant relationship between fiber intake and constipation among
HD patients. The daily fiber intake below the reference recommended value for HD patients is a leading
cause of constipation. An adequate intake of fiber per day was effective in preventing constipation among
patients. Therefore, nutritional counseling by qualified dietitians that helps in designing an individual
dietary plan with adequate fiber intake should be mandatory in renal units. Future studies are required to fill
in the knowledge gaps and offer solutions for patients with CKD through a high-fiber diet.
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