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Reliability, validity and sensitivity to change of neurogenic
bowel dysfunction score in patients with spinal cord injury

D Erdem1, D Hava1, P Keskinoğlu2, Ç Bircan1, Ö Peker1, K Krogh3 and S Gülbahar1

Study design: Psychometrics study.
Objectives: The aim of this study is to investigate the validity, reliability and sensitivity to change of neurogenic bowel dysfunction
(NBD) score.
Setting: Dokuz Eylül University Faculty of Medicine, Turkey.
Methods: The study included 42 patients with spinal cord injury (SCI). The reliability of NBD score was assessed by test–retest
reliability and internal consistency. Cronbach’s alpha coefficient was calculated to determine internal consistency. The construct
validity was evaluated by exploring correlations between the NBD score and SF-36 scales, patient assessment of impact of NBD on
quality of life (QoL) and the physician global assessment (PGA). The Global Rating of Change (GRC) scale was used to assess the
change of NBD to investigate the sensitivity of the score to change.
Results: Cronbach’s alpha coefficient was 0.547. In test–retest reliability analysis, high correlations between total test–retest NBD
score and answers of each question were found (r=1.000, Po0.001). NBD score had a strong and significant correlation with PGA
(r=0.98, Po0.000) and the impact on QoL (r=0.92, Po0.001). There was a significant negative correlation between NBD score and
subscales of SF-36 (Po0.05) except physical functioning, physical role functioning and physical component summary score. There
was a significant improvement in NBD scores after treatment (P=0.011). A significant positive correlation was found between GRC
scale and change in total NBD score (r=0.821, P=0.007).
Conclusion: The Turkish version of the NBD score is a valid and reliable instrument and also sensitive to change in patients with SCI.
Spinal Cord (2017) 55, 1084–1087; doi:10.1038/sc.2017.82; published online 11 July 2017

INTRODUCTION

Neurogenic bowel includes colorectal and anal sphincter dysfunction
caused by various disorders affecting central nervous system.1

Thus, neurogenic bowel dysfunction (NBD) is a common problem
in most patients with spinal cord injury (SCI).2–5 Colorectal transit
times are usually prolonged6–9 and anorectal sensibility and
voluntary control of the external anal sphincter are reduced or
lost.7,10,11 Constipation, fecal incontinence and abdominal pain or
discomfort are the symptoms of NBD. A recent research reported that
50% of patients with SCI had moderate to severe symptoms
of NBD and that NBD is associated with health-related quality of life
(QoL).12

There are several scores for clinical assessment of constipation or
fecal incontinence,13–15 but these scores have not been validated in
patients with SCI, as most patients with SCI suffer from both
constipation and fecal incontinence. For this reason, there is need
for validated standardized symptom-based score that evaluates severity
of NBD quantitatively in patients with SCI.
The NBD Score is a symptom-based score that has been developed

by Krogh et al.16 to evaluate the severity of colorectal dysfunction
clinically in patients with SCI. The NBD score is a questionnaire
consisting of 10 items that are associated with impaired QoL caused by
bowel symptoms, including frequency of defecation (0–6 points), time

used for each defecation (0–7 points), uneasiness or headache or
perspiration during defecation (0–2 points), regular use of tablets
against constipation (0–2 points), regular use of drops against
constipation (0–2 points), digital stimulation or evacuation of the
anorectum (0–6 points), frequency of fecal incontinence (0–13
points), medication against fecal incontinence (0–4 points), flatus
incontinence (0–2 points) and perianal skin problems (0–3 points).
The overall NBD score ranges between 0 and 47 points. A higher score
indicates more severe bowel symptoms. The severity level of NBD is
divided into four subgroups based on the scores: very minor NBD
(0–6); minor NBD;7–9 moderate NBD;10–13 and severe NBD (14 and
more). The validity and reproducibility of the NBD score has been
established in patients with SCI.16

The NBD score has been translated into several languages and
recently used in several research on symptoms, pathophysiology and
management of NBD in SCI.17–24

Finally, NBD score has been added to the International SCI Bowel
Function Basic Data Set (Version 2.0) that is a simple, standardized
tool developed for the collection and reporting of a minimal amount
of information on bowel function in daily practice and research.25

However, the studies investigating the validity and reliability of NBD
score are still limited, and there is no study that showed the sensitivity
to change of NBD score.
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The aim of this study is to investigate the validity, reliability and
sensitivity to change of the Turkish version of NBD score and to make
a contribution to the validation of the NBD score.

PATIENTS AND METHODS
The study included 42 patients with SCI who were admitted to the Department
of Physical Medicine and Rehabilitation, Dokuz Eylül University Faculty of
Medicine between May 2014 and May 2015. The exclusion criteria were as
follows: less than 6 months since injury, cauda equina lesions, head injury or
multiple traumas, and cognitive deficits.
Demographic and clinical variables and severity of SCI according to the ASIA

impairment scale were noted. The QoL was assessed with the SF-36
questionnaire;26 the impact of NBD on QoL was assessed with a 5-point Likert
scale. The physician global assessment (PGA) was recorded on a 10 cm visual
analog scale.
Translation, back translation and cross-cultural adaptation of the NBD score

into Turkish was done according to the suggested guidelines.27,28 The NBD
score was translated into Turkish by two Turkish physiatrists who are proficient
in English and a naive translator. English back-translations from Turkish were
completed, separately, by two official linguists with English as their mother

tongue and who have no prior knowledge of the original version of the NBD

score. An expert committee consisting of a methodologist, all forward and

backward translators (health professionals, language professionals) met to

discuss and decide on the translations. The committee has reviewed all the

translations and reached a consensus on any discrepancy and finally developed

the prefinal version that was tested in the field. This prefinal Turkish version

was tested on 20 spinal cord-injured patients and healthy subjects to determine

whether they could understand all the items in the Turkish-NBD score. The

Turkish version of NBD score was found understandable by patients and

healthy subjects and distinctive for both groups, and the final form of the

Turkish version of NBD score was formed at the end of this study.29

Reliability study for the Turkish version of NBD score
The reliability of NBD score was assessed by internal consistency and test–retest

reliability.

Test–retest application. Patients refilled the questionnaires 1–2 weeks after the

first evaluation in order to determine test–retest reliability. The correlation

between previous and latter measurements of every question and total NBD

scores in test–retest application were evaluated. Also, the consistency analysis

was evaluated with kappa statistics in the frequency distributions of the answers

to every question.

Internal consistency. NBD score is not a Likert type scale, but the additivity of

the total score was tested with Tukey's nonadditivity test and the additivity

characteristic was demonstrated. Due to the presence of additivity characteristic

of the test and ordinal characteristic of the answers, Cronbach alpha coefficient

was calculated to determine the reliability of internal consistency.

Validity study for the Turkish version of NBD score
No golden standard test is available to be used to determine the criterion

validity of NBD score. Data structure of the test is not appropriate for factor

analysis. Thus, construct validity of NBD score was assessed with the correlation

of score with SF-36, PGA and patient assessment of impact on the QoL.
Also the patients were divided into two groups according to their NBD

scores: NBD score between 0 and 9 was classified as mild and a score of 10 and

above was classified as significant NBD. The difference between SF-36 scores of

both groups was evaluated with Mann–Whitney U test, and a validity

evaluation was done by testing whether NBD degree predicted the difference

in QoL.

Sensitivity to change study for NBD score
The patients with moderate dysfunction (NBD score 10–13) and severe

dysfunction (NBD score ⩾ 14) were selected, and both neurogenic bowel

program and patient education were given. At the end of 2 months, the Global

Rating of Change (GRC) scale was used to assess the change of NBD.30 The

significance of change in total NBD scores at the end of 2 months was evaluated

with Wilcoxon test and also a correlation analysis was done between Global

Rating of Change scale and improvement of total NBD scores.
Spearman’s correlation coefficient was used to assess the relation between

quantitative parameters. Po0.05 was considered as statistically significant. SPSS

(Statistical package for social sciences for Windows 15.0) program was used for

the statistical analysis of all data acquired.
The study was approved by the Ethical Committee. We certify that all

applicable institutional and governmental regulations concerning the ethical use

of human volunteers were followed during the course of this research.

RESULTS

Demographic and clinical data of the 42 patients included are
demonstrated in Table 1. The mean age of patients was 39± 16 years.
The median (min–max) values of the NBD score was 15.1 (range

11–21). The bowel dysfunction subgroups according to NBD score are
given in Table 2.

Table 1 Clinical and demographic characteristics of patients with SCI

Variables Patients (n=42) Percentage (%)

Age (years)
o30 16 38

30–45 11 26

445 15 36

Gender
Female 8 19

Male 34 81

Cause of injury
Traffic accident 21 50

Firearm injury 4 10

Falling down 11 26

Crushing under weight 3 7

Diving into shallow water 1 2

Others 2 5

Age at injury (years)
o30 19 45

30–45 11 26

445 12 29

Time since injury (years)
⩽1 15 36

2–5 17 41

6–9 6 14

⩾10 4 10

Level of injury
Cervical 12 29

Thoracic 24 57

Lumbar 6 14

Severity of injury
ASIA A 23 55

ASIA B 4 10

ASIA C 11 26

ASIA D 4 10

Abbreviation: SCI, spinal cord injury.
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Reliability analyses for the Turkish version of NBD score
Cronbach’s alpha coefficient for internal consistency was 0.547. In
test–retest reliability analysis, there were high correlations between
test–retest total NBD score and also test–retest answers of each
question (r= 1.000, Po0.001). The consistency of frequency distribu-
tion of all answers for each item was analyzed by kappa statistics and
very high consistency was found (κ= 1.000, Po 0.001).
It revealed acceptable reliability.

Validity analyses for the Turkish version of NBD score
As for the correlations between total NBD score and SF-36 subscales, a
statistically significant negative correlation was detected between
bodily pain (r=− 0.382, P= 0.013), general health (r=− 0.560,
Po0.001), vitality (r=− 0.626, Po0.001), social role functioning
(SF) (r=− 0.741, Po0.001), emotional role functioning (r=− 0.604,
Po0.001) and mental health (r=− 0.687, Po0.001) subscales,
whereas no significant correlation was found with physical functioning
(PF) (r=− 0.233, P= 0.138) and physical role functioning (RP)
(r= 0.067, P= 0.674) subscales of SF-36. The highest correlation
among these was found in the social function subscale. The total
NBD score had strong and significant negative correlation with the
mental component summary score (MCS) (r=− 0.872, Po 0.001)
and had no significant correlation with the physical component
summary score (PCS) (r=− 0.187, P= 0.235).
There was a significant positive correlation between NBD total score

and PGA (r= 0.91, Po0.001). A positive correlation was found
between NBD total score and patients' assessment of impact of
NBD on QoL (r= 0.92, Po0.001).
The patients were divided into two groups according to their NBD

scores: NBD scores between 0 and 9 were classified as mild and scores
of 10 and above were classified as significant NBD. According to this, a
statistically significant difference was detected in all SF-36 subscales
and MCS score (Po0.05), except PF and RP subscales and PCS score
in both groups (P40.05).

Evaluation of sensitivity to change for NBD score
When total NBD score before and after treatment was compared with
Wilcoxon test, it was demonstrated that improvement in NBD score at
the end of 2 months was significant (P=0.011). Also, there was a
statistically significant positive correlation between Global Rating of
Change scale and the change in total NBD score at the end of
2 months (r= 0.821, P= 0.007).

DISCUSSION

The main objective of this study was to establish the psychometric
properties of the Turkish version of NBD score in patients with SCI,
but also we believe that our study made a real contribution to the
validation of the NBD score.
Cronbach alpha coefficient for internal consistency of NBD score

was 0.547. This indicates that the components of the score do not have

a high degree of internal homogeneity. The reason behind this result
could be the fact that NBD score evaluates both incontinence and
constipation, does not contain subscales and has less number of
questions. However, test–retest reliability of the Turkish version of
NBD score was high.
While a significant relation was not detected between total NBD

score and PCS in our study, there was a significant negative relation
with MCS. Presence of a significant negative correlation between total
NBD score and all subscales of SF-36 excluding PF and RP was
demonstrated. Also when patient groups with mild and significant
NBD were compared, there was a significant difference in all of SF-36
subscales excluding PF and RP. It was demonstrated that NBD had a
greater influence on MCS than on PCS. These results suggest that
NBD severity has a greater influence on mental health than physical
health in patients with SCI.
In another study evaluating QoL in SCI, correlation between NBD

and all domains of the SF-36 health questionnaire except PCS was
reported similar to our results.31 There are, however, conflicting
results in the literature. Liu et al.12 reported a significant relation
between NBD score and PF and physical component summary score
(PCS) and no significant difference in mental domains and MCS in
their SCI population. In their study, 46.9% of the patients had
moderate–severe NBD, and it was suggested that participants with
worse NBD are likely to have less PF and PCS. In our study most of
the patients had lower NBD scores, which may explain why we could
not demonstrate any relationship between PF scores of SF-36 and
NBD score. Furthermore, several items of the PF subscale of SF-36 are
not sensitive to SCI-associated paralytic symptoms, which limits the
use of SF-36 in populations with SCI.32

On the other hand, Fuhrer et al.33 demonstrated that the life
satisfaction of persons with SCI was not affected by the degree of their
disability. Post et al.34 reported that the level of social and psycholo-
gical functioning is a more important predictor of life satisfaction
rather than severity of injury. Thus, the mental condition gains
importance for the QoL in SCI patients. These results may also
explain our finding that the NBD score is closely associated with
mental domains. Thus, severe NBD affects the QoL negatively,
especially in mental terms.
Krogh demonstrated that the NBD score was significantly associated

with self-reported impact on QoL.16 Similarly, we found a significant
correlation between NBD score and the patient's subjective evaluation
of the effect of bowel dysfunction on their QoL. Also, a significant
association was detected between NBD score and Physician’s Global
Assessment in our study. As a result, the NBD score was also
correlated with patient assessment of impact on QoL and PGA. These
results support the construct validity of the score.
In the analysis of sensitivity to change, it was demonstrated that the

NBD score could significantly detect the improvement in bowel
dysfunction 2 months after treatment. Improvement in NBD score
was also correlated with self-reported change in bowel dysfunction on
GRC scale. Thus, the Turkish version of NBD score is sensitive to
change and can be used to evaluate the response to the treatment or
clinical changes.
The limitations of our study are the small sample size and no

homogenous patient group in terms of severity and level of injury, as
most subjects had mild NBD.
In conclusion, NBD score is a valid and reliable instrument and also

sensitive to change in patients with SCI. It is suitable to be used in the
assessment and follow-up of NBD symptoms of patients with SCI
speaking Turkish.

Table 2 Bowel dysfunction subgroups of patients according to NBD

score

Bowel dysfunction according to NBD Scores Number (n=42) Percentage (%)

Very minor 16 38

Minor 14 33

Moderate 4 10

Severe 8 19

Abbreviation: NBD, neurogenic bowel dysfunction.
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