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BRIEF COMMUNICATION
A Very Low-Carbohydrate Diet Improves Symptoms and Quality of Life in
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Background & Aims: Patients with diarrhea-predominant irritable bowel syndrome (IBS-D) anecdotally report
symptom improvement after initiating a very low-carbohydrate diet (VLCD). This study prospectively evaluated a
VLCD in IBS-D. Methods: Participants with moderate to
severe IBS-D were provided a 2-week standard diet, then 4
weeks of a VLCD (20 g carbohydrates/d). A responder was
defined as having adequate relief of gastrointestinal symptoms for 2 or more weeks during the VLCD. Changes in
abdominal pain, stool habits, and quality of life also were
measured. Results: Of the 17 participants enrolled, 13
completed the study and all met the responder definition,
with 10 (77%) reporting adequate relief for all 4 VLCD
weeks. Stool frequency decreased (2.6 ⴞ 0.8/d to 1.4 ⴞ
0.6/d; P < .001). Stool consistency improved from diarrheal
to normal form (Bristol Stool Score, 5.3 ⴞ 0.7 to 3.8 ⴞ 1.2;
P < .001). Pain scores and quality-of-life measures significantly improved. Outcomes were independent of weight
loss. Conclusions: A VLCD provides adequate relief, and
improves abdominal pain, stool habits, and quality of life
in IBS-D.

I

rritable bowel syndrome (IBS) is a heterogeneous disorder,
and subclassifications of diarrhea-predominant IBS (IBS-D)
and constipation-predominant IBS have been identified.1 However, the pathophysiology of IBS is not well understood. The
role of diet in IBS has been investigated because patients frequently identify worsening of symptoms after meals and often
cite particular foods as triggers of their IBS symptoms.2 Nevertheless, data from clinical trials are insufficient to allow for
specific dietary recommendations.3–5
Previous research has suggested a role for dietary carbohydrates in worsening IBS symptoms.6,7 Our combined clinical
experience indicates that patients with IBS-D report improvement in their gastrointestinal symptoms after initiating a very
low-carbohydrate diet (VLCD). The purpose of this study was to
assess prospectively the effect of a VLCD on gastrointestinal
symptoms and quality of life among patients with IBS-D.

Methods
Subjects
A total of 17 participants who met Rome II criteria for
IBS-D were enrolled in this study.8 Only individuals with mod-

erate or severe symptoms were included, based on a score of
greater than 36 using the Functional Bowel Disorder Severity
Index.9 Participants were required to have a body mass index of
greater than 25 kg/m2. Individuals with a history of inflammatory bowel disease, any gastrointestinal surgery, diabetes or
other serious medical conditions, previous use of a VLCD, or
use of narcotics or weight-loss medications were ineligible.
Antidepressants were allowed if the dose had been stable for at
least 4 weeks before enrollment. Routine blood tests were performed to exclude other disorders that might produce symptoms similar to IBS-D. All subjects provided written informed
consent, and the study was approved by the institutional review
board of the University of North Carolina.

Study Design and Diet
All prospective participants met with a dietitian before
study enrollment. All meals were provided for all 6 weeks of the
study by the metabolic kitchen of the adult General Clinical
Research Center at the University of North Carolina. The energy
content provided in the meals was designed to achieve weight
maintenance for the entire study period. Estimates of energy
expenditure were calculated using the Harris–Benedict equation
with an adjustment for activity level.10 A standard diet was
provided for the first 2 weeks of the study, approximating the
diet for the average adult American, according to the National
Health and Nutrition Examination Survey.11 Approximately
55% of calories were from carbohydrates, 30% from fat, and 15%
from protein. During the final 4 weeks, participants consumed
a VLCD in which carbohydrates were limited to 20 g/d. For the
VLCD, approximately 51% of calories were from fat, 45% from
protein, and 4% from carbohydrates. This distribution is consistent with diets used in previous studies evaluating VLCDs.12,13 Participants received meals 3 times a week. They returned any uneaten portions to the General Clinical Research
Center so that actual energy intake could be calculated. Participants also strongly were discouraged from consuming any
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food other than what was provided to them by the General
Clinical Research Center kitchen.

Outcomes
The primary outcome was adequate relief of IBS-D
symptoms during the VLCD phase.14 Participants completed a
1-item questionnaire at the end of each of the 4 weeks of the
VLCD, assessing whether they had adequate relief of their IBS
symptoms for the week. A responder was defined as reporting
adequate relief in at least 2 of the 4 weeks on the VLCD.
Participants also completed daily diary cards for all 6 weeks of
the study. They recorded the number of bowel movements for
each day, stool consistency (using the Bristol Stool Score, which
ranges from 1 [hard/lumpy] to 7 [watery]), and abdominal
pain.15 Daily abdominal pain scores were assessed using a
100-mm visual analog scale, with scores ranging from 0 (no
pain) to 100 (severe pain). The Irritable Bowel Syndrome Quality of Life16 and Sickness Impact Profile17 questionnaires were
completed at the end of the 2-week standard diet and again at
the completion of the 4-week VLCD.

Statistical Methods
Paired t tests were used to analyze changes in Irritable
Bowel Syndrome Quality of Life and Sickness Impact Profile
scores. Trend regression analysis was used to assess changes in
average abdominal pain rating, stool frequency, and stool consistency during the 4 weeks of the VLCD compared with the 2
weeks of the standard diet. We made an a priori decision to
evaluate whether outcomes were different between individuals
who lost more than 3 kg compared with those who lost less
than 3 kg. Data were analyzed using SAS V.8.0 (SAS Institute
Inc, Cary, NC).

Results
A total of 17 individuals were enrolled. The participants
were predominantly women (n ⫽ 15) and white (n ⫽ 14). The
mean (⫾standard deviation) age in years was 46 ⫾ 10, and the
mean body mass index was 32.0 ⫾ 4.8 kg/m2. One participant
dropped out during week 1 of the study (intolerance of standard diet), and 3 participants dropped out during week 3 of the
study (2 because of intolerance of the VLCD and 1 because of
emotional symptoms), and 13 participants completed all 6
weeks. All 13 participants who completed the study were responders who reported adequate relief of IBS-D symptoms for

Figure 1. Average daily Bristol Stool Score during the standard diet
(weeks 1–2) and the VLCD (weeks 3– 6).

Figure 2. Average daily abdominal pain score during the standard diet
(weeks 1–2) and the VLCD (weeks 3– 6).

at least 2 of the 4 weeks during the VLCD, and 10 participants
(77%) reported adequate relief for all 4 weeks (Supplementary
Table 1). All 13 participants reported adequate relief in the last
week of the VLCD.
With regard to secondary outcomes, participants reported a
significant decrease in stool frequency with the VLCD, decreasing from 2.6 ⫾ 0.8 bowel movements/day during the standard
diet to 1.4 ⫾ 0.6 bowel movements/day during the VLCD (P ⬍
.001). Participants reported an improvement in stool consistency (Figure 1), with the average Bristol Stool Score decreasing
from 5.3 ⫾ 0.7 on the standard diet to 3.8 ⫾ 1.2 during the
VLCD (P ⬍ .001). Abdominal pain scores improved (Figure 2),
with average daily abdominal pain scores decreasing from 26 ⫾
18 during the standard diet to 10 ⫾ 10 during the VLCD (P ⫽
.007).
Quality of life was improved significantly with the VLCD
when compared with the participant’s standard diet. Irritable
Bowel Syndrome Quality of Life scores improved from 71 ⫾ 22
on the standard diet to 81 ⫾ 13 (P ⫽ .02) on the VLCD.
Sickness Impact Profile scores improved from 5.5 ⫾ 6.4 on the
standard diet to 2.3 ⫾ 3.6 on the VLCD (P ⫽ .001). Finally,
participants did lose an average of 3.1 ⫾ 1.7 kg during the study
(P ⬍ .0001), but improvement for all outcomes was similar for
those who lost less than 3 kg (n ⫽ 6) compared with those who
lost more than 3 kg (n ⫽ 7).

Discussion
The purpose of this prospective trial was to assess the
effect of a VLCD in patients with IBS-D. The results provide
preliminary evidence that a VLCD provides adequate relief of
IBS-D symptoms, decreases abdominal pain, improves stool
frequency and consistency, and improves quality of life. All 13
participants who completed the 6-week study reported adequate relief of their IBS-D symptoms for at least 2 of the 4
weeks. More impressively, 10 of these 13 participants reported
adequate relief for all 4 weeks.
This study assessed the effect of a low-carbohydrate diet in
individuals with IBS-D, although previous research has investigated the role of carbohydrates in IBS.6,7 One study of 239
individuals with either IBS or nonspecific functional bowel
complaints showed an improvement in symptoms after elimination of some combination of sorbitol, lactose, or fructose for
1 month.6 In addition, King et al7 found that individuals with
IBS have abnormal colonic fermentation of carbohydrates. They
found that an exclusion diet that reduced the load of potential
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offending carbohydrates improved IBS symptoms. However,
several studies have shown similarly high rates of abnormal
colonic fermentation of carbohydrates in healthy volunteers.18,19 Also, not all studies have shown benefit when the
potential offending carbohydrate is removed from the diet.20
This study had a few limitations. Our study represents the
experience of 17 individuals, with 13 participants completing
all 6 weeks. The results must be confirmed in larger numbers.
Three participants who dropped out did so primarily because of
difficulty following a restrictive diet. There is no a priori reason
why the drop-out group would be different from those who
completed the study with regard to treatment benefit. The
other main limitation was the lack of a standard control group.
Although participants served as their own control for several
outcomes, a placebo effect may explain the positive findings,
particularly for subjective outcomes such as abdominal pain.
However, the use of daily diary cards helped to obviate subjective interpretation or recall bias by providing a systematic and
objective measure of daily bowel habits. Finally, most of the
participants were women who were overweight or obese, so it is
uncertain if these responses would be seen in men or normalweight individuals.
Despite these limitations, this study found objective evidence that overweight and obese individuals initiating a VLCD
had a profound clinical response in their IBS-D symptoms. This
finding requires further investigation to identify mechanisms
by which a VLCD affects the symptoms of IBS-D. This will
elucidate additional dietary and pharmacologic methods for
managing patients with IBS-D.

Supplementary Data
Note: To access the supplementary material accompanying this article, visit the online version of Clinical Gastroenterology and Hepatology at www.cghjournal.org.
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Supplementary Table 1. Adequate Relief During the Very Low-Carbohydrate Diet
Participant

Week 3
Adequate Relief

Week 4
Adequate Relief

Week 5
Adequate Relief

Week 6
Adequate Relief

Total Weeks with
Adequate Relief

1
2
3
4
5
6
7
8
9
10
11
12
13
Total

⫹
⫹
⫹
⫹
⫺
⫹
⫹
⫹
⫹
⫹
⫹
⫹
⫹
12

⫹
⫹
⫹
⫹
⫺
⫹
⫹
⫹
⫹
⫺
⫹
⫹
⫹
11

⫹
⫹
⫺
⫹
⫹
⫹
⫹
⫹
⫹
⫺
⫹
⫹
⫹
11

⫹
⫹
⫹
⫹
⫹
⫹
⫹
⫹
⫹
⫹
⫹
⫹
⫹
13

4
4
3
4
2
4
4
4
4
2
4
4
4

