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Abstract

Objective:

The BFIy (Bowel Function Index) is a 3-item questionnaire for assessing opioid-induced constipation (OIC).

The aim of this study was to contribute to the validation of the psychometric properties of the BFI by

confirming a constipation threshold, and through correlation with other validated tools: KESS (Knowles

Eccersley Scott Symptom) score and generic (12-Item Short Form Health Survey, SF-12) and specific

(Patient Assessment of Constipation–Quality of Life, PAC-QoL*) quality-of-life scores.

Methods:

A survey on opioid-requiring cancer-patients was carried out in France. A questionnaire was filled out for all

patients that recorded their demographic characteristics, an assessment of their constipation using BFI and

KESS scores, and included a self-assessment of quality-of-life using PAC-QoL and SF-12. Correlation of BFI

with KESS, PAC-QoL, and SF-12 was investigated.

Results:

Five hundred and twenty patients participated in the entire data collection with no loss. BFI was shown to be

statistically correlated (r¼ 0.571; p50.0001) with the KESS score and matches up with PAC-QoL and to a

lesser extent with the SF-12 generic quality-of-life questionnaire. A BFI threshold of 27–29 to discriminate

constipated from non-constipated patients was confirmed.

Key limitations:

This cross-sectional study in a selected population of cancer pain patients has validated the psychometric

properties of the BFI. Further confirmation of the validity of the BFI could be sought through the use of

longitudinal studies, and larger populations, such as non-cancer pain patients treated with opioids.

Conclusion:

This study contributes to the validation of the psychometric properties of the BFI. It confirms the BFI as an

easy-to-use tool to assess constipation and its impact on quality-of-life in chronic pain patients.

Introduction

Opioid-induced constipation (OIC) is an extremely frequent, persistent, and
unpleasant side-effect endured by cancer patients who are obliged to take opioid
pain relievers1. Constipation is considered to greatly alter patients’ quality-of-
life and is sometimes held to be an even greater source of discomfort than the

y BFI Copyright 2002, Mundipharma GmbH, City, Country; BFI is subject of European Patent Application

Publication No. EP 1,860,988 and corresponding patents and applications in other countries.

* PAC-QOL, Janssen Global Services, LLC, City, State, Country, USA.
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pain of the underlying condition2. OIC also impacts on
opioid analgesic effectiveness because constipation is pain-
ful, and this frequently leads to modifications in opioid
analgesia prescriptions and intake3. A study of 2430
patients, who had been taking opioids for over 6 months
for chronic pain, has shown that constipated patients,
when compared with non-constipated patients, consulted
their physician more frequently, felt less efficient at work,
required sick leave more often, and were less inclined to
pursue their daily activities4. A questionnaire measuring
the impact of constipation on quality-of-life has been vali-
dated: the Patient Assessment of Constipation Quality of
Life (PAC-QoL)5. This tool allows the discomfort caused
by constipation to be measured in a symptom-related
manner, in contrast with conventional quality-of-life
questionnaires such as the 12-Item Short Form Health
Survey (SF-12)6.

The prevalence of constipation induced by opioids
varies from one study to the next according to the popu-
lation and the definitions used; this variation is com-
pounded by the difficulty in determining the existence of
constipation7,8. Two different studies report a constipation
prevalence of 81% and 87%, respectively, in cancer
patients3,9. A meta-analysis of double-blind randomized
controlled trials, involving patients treated with opioids
for moderate-to-severe pain, shows that 41% of them suf-
fered from constipation10.

The difficulty for the physician lies in determining
whether constipation exists or not, especially in patients
taking strong opioids. The feeling of constipation is caused
both by subjective criteria, such as ease of defecation or
feeling of incomplete evacuation, and by objective data,
such as the consistency and number of stools.

An easy-to-use questionnaire which allows a clear
assessment of constipation would be useful for clinical
studies and would significantly contribute to optimizing
pain treatment in opioid-requiring patients in daily med-
ical care.

The KESS score (Knowles Eccersley Scott Symptom
Score)11,12 is considered to be a standard score that
allows discrimination between constipated and non-
constipated individuals with a cut-off score of 9, but its
length restricts use on a daily basis. An alternative score
based on three questions only, the Bowel Function Index
(BFI), was recently defined by Rentz et al.13,14 for evaluat-
ing the constipation caused by opioids over the past 7 days,
using a numerical rating scale (NRS; 0–100). The psycho-
metric properties of this index have been investigated in
two studies13,14, the most recent of which confirmed the
external validity of the BFI for the symptoms reported
using the 12-item PAC-SYM (Patient Assessment of
Constipation Symptoms Questionnaire). The reference
range for constipation for use with the BFI has recently
been defined as 0–28.8 (in 95% of non-constipated
patients with chronic pain)15.

The aim of this article is to contribute to validating
the psychometric properties of the BFI (using the data
collected by an observational study of cancer patients in
France who were taking strong opioids) by confirming a
constipation threshold, and by investigating the correl-
ation of the BFI with physicians’ subjective assessment of
constipation and with validated tools: KESS score, and
generic (SF-12) and specific (PAC-QoL) quality-of-life
scores.

Methods

Data used to investigate the BFI scale were derived from
an observational, cross-sectional, multi-centre study, the
DYONISOS (DYsfonctiON Intestinales induiteS par les
Opioı̈deS forts) study, which took place from June 2009–
June 2010 in 77 centres in France. The study centres
involved were public or private hospitals and day care
centres of oncologists, pain specialists, or specialists in pal-
liative care. Adult patients presenting with pain induced
by cancer, treated with opioids, followed up in the hospital
or as outpatients, who had given informed consent, and
who were not already included in another epidemiological
study or clinical trial examining opioid effects or constipa-
tion treatment were eligible to be included into the study.
The study comprised a two-part survey consisting of a
patient self-administered questionnaire and a question-
naire to be filled out by the physician.

The questionnaire was filled out for all patients treated
with opioids. The questionnaire recorded the patients’
demographic characteristics (age, gender, socio-economic
status), their cancer (location, histology, metastases) and
its treatment (surgery, chemotherapy, radiotherapy, pallia-
tive care), and their opioid treatment (duration, type,
dosage). The physician also recorded on the form any
bowel dysfunction (according to the physician’s subjective
assessment), the patients’ symptoms, the assessment of
constipation according to the KESS score and BFI score,
and the previous prescription of preventive treatment
using laxatives or opioid titration. Patients were asked
to evaluate the impact of their bowel dysfunction on
their quality-of-life using PAC-QoL and SF-12 self-
questionnaires.

Other data on prevalence of bowel dysfunction
and its treatment were collected and are published
elsewhere16.

Evaluation criteria

The main criterion used to assess constipation in this study
was the BFI. The reference criteria for external validation
consisted of the KESS constipation questionnaire, the
specific quality-of-life scale (PAC-QoL), and the SF-12
generic quality-of-life scale.
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The physician asked each patient to respond to the
questions used to determine the BFI score14. The BFI cal-
culates constipation over the past 7 days using a NRS
(0–100). The index is the average value of three items,
as follows:
� Ease of defecation (0¼ easy/no difficulty–100¼ severe

difficulty);
� Feeling of incomplete bowel evacuation (0¼ not at

all–100¼ very strong); and
� Personal judgement of the patient regarding constipa-

tion (0¼not at all–100¼ very strong).
An index of over 28.8 indicates the existence of

constipation15.
The KESS constipation questionnaire is composed of

11 questions delivering scores between 0–39. A score of
9 or over indicates the existence of constipation11.

The PAC-QoL questionnaire specifically examines
quality-of-life altered by constipation. This questionnaire
is composed of 28 questions, from which total impact of
constipation on patient’s quality-of-life is calculated
(0¼ no impact, 4¼ great impact). It also includes four
other scores specifically determining how constipation
affects worry, physical repercussions, social life, and
patient satisfaction5. The SF-12 questionnaire is a generic
quality-of-life scale6. It is composed of 12 questions for
calculating scores between 0–100 (0¼ poor quality-of-
life and 100¼ excellent quality-of-life), for eight different
aspects (physical function, role physical, bodily pain, gen-
eral health, vitality, social function, role emotional, and
mental health). These scores are also grouped into two
overall dimensions: physical state and mental state.

Patient constipation was evaluated by the physician
(four items: not at all, mild-to-moderate, very, extremely
constipated).

Statistical analysis

For external validation of the BFI, a constipation threshold
using a ROC curve (Receiver Operator Characteristics)
analysis based on the KESS score (constipation exists if
the score �9) was identified. Correlations between the
BFI score and the KESS score were analysed. BFI sensitiv-
ity and specificity were calculated, taking the KESS score
into account. The same analyses were done for physician’s
subjective assessment of constipation.

Thereafter, and for further external validation of the
BFI, the BFI score and the PAC-QoL and SF-12 quality-
of-life scores were correlated. Similar analyses were under-
taken to assess the correlations between the KESS score
and these quality-of-life questionnaires. All statistical ana-
lyses were made using SAS version 9.2 software.

The sample was calculated based on the number
required to determine the prevalence of constipation
in cancer patients who are suffering pain and taking

strong opioids. Data published in the literature show
great variations from one study to the next, between
23%8 and 87%9.

Assuming a hypothesis of prevalence of constipation of
40% in patients, to describe this frequency with a 95%
confidence interval, with an accuracy of 4% and a signifi-
cance level of 0.05, 576 patients were required.

Results

Patient characteristics

Five hundred and twenty patients fulfilling the inclusion
criteria were recruited in 77 study centres and participated
in the entire data collection with no loss. Patient charac-
teristics and information on underlying cancer disease is
summarized in Table 1. Strong opioid treatment had been
initiated on average 4.4 (SD¼ 6.7) months before study
inclusion and consisted, in 77.4% of cases, of a single
strong opioid (oxycodone 32.4%, morphine 30.9%, or fen-
tanyl 13.7%) and, in 22.6% of cases, of a combination of
two strong opioids which were essentially fentanyl and
morphine. Before the visit, constipation and bowel dys-
function induced by opioids had led to laxative intake by
84.7% of patients. BFI values ranged from 0.0–100.0.
Mean BFI values were 8.5 (SD¼ 19.3) in patients that
the physicians subjectively assessed as non-constipated
(n¼ 73) and 44.8 (SD¼ 27.0) in those considered to be
constipated (n¼ 438) according to the physician’s subject-
ive assessment. KESS values ranged from 0.0–33.0 and
mean values were 4.5 (SD¼ 3.5) in patients that the phys-
icians subjectively assessed as non-constipated and 12.5
(SD¼ 6.5) in those considered to be constipated, accord-
ing to the physician’s subjective assessment.

Identification of BFI constipation threshold

The BFI threshold value for indicating constipation in
patients (0¼ no constipation, 100¼ severe constipation)

Table 1. Characteristics of the study population (n¼ 520).

Population characteristics (n¼ 520)

Average age in years (�SD) 61.3 (�12.2)
Total n of men (% of respondents) 282 (54.5%)
Average BMI in kg/m2 (�SD) 22.8 (�4.9)
Total n active population (% of respondents) 264 (52.1%)

WHO performance status (n and % of respondents)
0–1 160 (31.1%)
2 228 (44.44%)
3–4 126 (24.5%)

Type of healthcare (n and % of respondents)
Hospitalized patients 367 (70.6%)
Outpatients 153 (26.4%)
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was established using the ROC curve (Figure 1). This
method identifies the threshold where BFI sensitivity
and specificity are at their peak compared to the KESS
score (0–8 no constipation/9–39 constipation), which is
considered here as the reference criterion.

BFI scores between 27–29 show strictly comparable
results in terms of sensitivity and specificity, and a BFI of
28.8 as described by Ueberall et al.15 could be confirmed as
the constipation threshold. Patients are considered to be
constipated with a BFI score428.8, a sensitivity score of
78.8% compared to the KESS score, a specificity score of
74.4%, a false-positive rate of 25.6%, and a false-negative
rate of 21.2%.

With a BFI of over 28.8, prevalence of constipation
observed in the study population reaches 58.5%
(54.2–62.7).

External validation of BFI using KESS score and
physician’s subjective assessment of
constipation

There is a significant correlation between the BFI and the
KESS score (r¼ 0.571; p50.0001).

The BFI is also correlated with severity of constipation,
as subjectively assessed by the physician (r¼ 0.704;
p50.0001). Taking the physicians’ clinical estimation of
their patients’ constipation, a BFI at the 27, 28, 29 thresh-
old shows a sensitivity of 66.4% and a specificity of 89.0%,
a false-positive rate of 11.0% and a false-negative rate of
33.6%. When the physicians made a clinical assessment
of severe or very severe constipation in their patients,
the BFI showed a sensitivity of 92.6%, a specificity of

89.0%, a false-positive rate of 11.0%, and a false-negative
rate of 7.4%.

External validation of BFI using quality-of-life
scores

This second phase of BFI external validation is based on
the hypothesis that, if the BFI score is considered to define
constipation, this score will be correlated with an altered
quality-of-life, particularly when caused by constipation
(PAC-QoL). Therefore, that quality-of-life in constipated
patients (classified as constipated according to their BFI
score) will be significantly lower than in non-constipated
patients.

The impact of constipation on patients’ quality-of-life
(evaluated by the PAC-QoL) was significantly greater in
patients considered to be constipated according to the BFI,
both for overall quality-of-life (1.2 (SD¼ 0.6) vs 1.9
(SD¼ 0.7), p50.0001) and for each of the specific dimen-
sions such as: worries and concerns, physical discomfort,
psychosocial discomfort, and satisfaction (p50.0001 for
all) (Figure 2).

The results show a significant correlation between the
BFI and impact of constipation on overall quality-of-life
measured by the PAC-QoL (r¼ 0.537; p50.0001). This
correlation also exists for the four dimensions contributing
to the PAC-QoL score: Worries and concerns (r¼ 0.447;
p50.0001), Physical discomfort (r¼ 0.455; p50.0001),
Psychosocial discomfort (r¼ 0.421; p50.0001), and
Satisfaction (r¼ 0.526; p50.0001) (Table 2).

Thresholds 27,
28 and 29

Figure 1. ROC curve for choice of optimum threshold for BFI score (constipated patients according to the KESS score). BFI scores between 27–29 could be
identified as constipation thresholds. The dot in the ROC curve that is closest to the top left-hand corner indicates the optimum threshold.
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Patients’ quality-of-life evaluated by the SF-12 generic
questionnaire was significantly poorer for patients who
were classified as constipated according to the BFI, com-
pared with non-constipated patients (Figure 3).

Correlations with the SF-12 quality-of-life score and its
various aspects are all significant (Table 2), but the correl-
ation coefficients are low at ��0.1 to �0.2.

Similar analyses were undertaken on the correlations
between the KESS score, the PAC-QoL, and the SF-12.
The correlation coefficients match up well with those
observed using BFI (Table 2).

Similarly, the differences observed between the mean
values for the various dimensions of the PAC-QoL and the
SF-12, for constipated and non-constipated patients as
defined by the KESS score, are comparable to those

observed for constipated and non-constipated patients
using the BFI (Figures 4 and 5).

Discussion

Constipation has a significant impact on quality-of-life
in patients requiring to take strong opioids2,4. There is
still a need for validated easy-to-use tools to assess OIC
in clinical studies and in daily practice, in order to help in
optimizing pain and constipation treatment17.

In our study, BFI values from 27–29 show strictly com-
parable results using the ROC curve, which is confirm-
ation that these are threshold values that can be used to
discriminate between constipated and non-constipated
patients. This supports the results of the Ueberall
et al.15 study, which revealed a value of 28.8 as the
upper limit of the confidence interval into which 95%
of a reference population fell, composed of non-consti-
pated patients suffering from chronic pain and taking
Step I and II analgesia.

The study also aims to provide further validation of
the psychometric properties of the BFI and its reproduci-
bility, validity, and sensitivity to change have been
demonstrated for patients suffering from opioid-induced
constipation13,14.

The results show that the BFI is correlated with other
means of constipation assessment. The BFI is statistically
correlated with the KESS score. The KESS score is a
well-recognized validated 11-item score ranging from 0
(no symptoms) to 39 (high symptom severity) that was
originally developed to diagnose constipation and to dis-
criminate among pathophysiological sub-groups. It can

Table 2. Comparison of correlation coefficients for the KESS score and the BFI, according to scores for
different dimensions of quality-of-life.

Analysis of correlations KESS score Mean BFI

PAC-QoL
Overall quality-of-life r¼ 0.611; p50.0001 r¼ 0.537; p50.0001
Worries and concerns r¼ 0.493; p50.0001 r¼ 0.447; p50.0001
Physical discomfort r¼ 0.604; p50.0001 r¼ 0.455; p50.0001
Psychosocial discomfort r¼ 0.511; p50.0001 r¼ 0.421; p50.0001
Satisfaction r¼ 0.521; p50.0001 r¼ 0.526; p50.0001

SF-12
Physical function (SF-12) r¼�0.220; p50.0001 r¼�0.195; p50.0001
Role physical (SF-12) r¼�0.097; p50.005 r¼�0.154; p50.0005
Bodily pain (SF-12) r¼�0.139; p50.005 r¼�0.188; p50.0001
General health (SF-12) r¼�0.252; p50.0001 r¼�0.224; p50.0001
Vitality (SF-12) r¼�0.255; p50.0001 r¼�0.195; p50.0001
Social function (SF-12) r¼�0.221; p50.0001 r¼�0.153; p50.001
Role emotional (SF-12) r¼�0.205; p50.0001 r¼�0.231; p50.0001
Mental health (SF-12) r¼�0.339; p50.0001 r¼�0.263; p50.0001
Physical state (SF-12) r¼�0.120; p50.001 r¼�0.165; p50.0005
Mental state (SF-12) r¼�0.294; p50.0001 r¼�0.237; p50.0001
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Figure 2. Quality-of-life in constipated and non-constipated patients (BFI)
compared using PAC-QoL. The scale for each axis ranges from 0¼ no
impact to 4¼ high impact.
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discriminate between constipated and non-constipated
individuals with a cut-off score of 9.

In the study, the BFI was also shown to be correlated to
the physician’s subjective assessment of constipation,
underlining the ability of the BFI to assess constipation
in real-life situations. The strong correlation is yet another
proof of the external validity of the BFI score, and reflects
the high clinical relevance of the BFI.

Correlation studies show that not only are BFI and
KESS scores correlated, but they also match up with the
PAC-QoL specific quality-of-life questionnaire, and to a

lesser extent (but significantly) with the SF-12 generic
quality-of-life questionnaire, even though the latter is
not a constipation-specific questionnaire. However, this
lower correlation with SF-12 was expected for patients
suffering from cancer, which is the primary cause of
their altered quality-of-life. With its significant correl-
ation with KESS as well as with the quality-of-life scores,
the BFI is proven to allow an assessment of objectively
defined constipation, whilst also considering the patients’
subjective burden. Many patients do not suffer from an
abnormal stool frequency or consistency but experience
other symptoms such as straining and bloating3 which
are a burden for the patients and are experienced as impair-
ments in quality-of-life. A score that also records this
aspect of quality-of-life is able to assess constipation in
all its dimensions.

The BFI not only allows constipation and severity to be
assessed, but allows the physician to monitor the effects of
his/her therapeutic decisions regarding choice and dosage
of strong opioids, and the associated decisions that aim to
reduce the adverse effects of opioids on gut function. A
difference more than or equal to 12 points, achieved by an
intervention, is considered to be clinically significant,
while a variation under 7.5 is unlikely to be clinically
pertinent14.

The different analyses undertaken in this study support
the external validity of the psychometric properties of the
BFI in relation to the KESS score, the physician’s subject-
ive assessment of constipation, and the specific and generic
quality-of-life scores. This study also confirms the
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existence of a constipation threshold at �27–29, with
which all studies undertaken so far with the BFI concur.
The advantage of the BFI is that it has the appropriate
complexity to cover symptoms of constipation and their
impact on quality-of-life, but involves only three ques-
tions, which makes it more practical than the KESS
score to use on a daily basis, and means that assessment
is simple and quick.
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