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Ageing with neurogenic bowel dysfunction

SD Nielsen1, PM Faaborg2, NB Finnerup3, P Christensen2 and K Krogh1

Study design: Longitudinal study with postal survey.
Objectives: To describe changes in the patterns of neurogenic bowel dysfunction and bowel management in a population of people
with spinal cord injury (SCI) followed for two decades.
Setting: Members of the Danish SCI Association.
Methods: In 1996, a validated questionnaire on bowel function was sent to the members of the Danish SCI Association (n=589). The
same questionnaire was sent to all the surviving members in 2006 (n=284) and in 2015 (n=178). A total of 109 responded to both
the 1996 and 2015 questionnaires.
Results: Comparing data from 2015 with those from the exact same participants in 1996, the proportion of respondents needing more
than 30min for each defaecation increased from 21 to 39% (Po0.01), the use of laxatives increased (Po0.05) and the proportion
considering themselves very constipated increased from 19 to 31% (Po0.01). In contrast, the proportion suffering from faecal
incontinence remained stable at 18% in 1996 and 19% in 2015. During the 19-year period, there had been no significant change in
the methods for bowel care, but 22 (20%) had undergone surgery for bowel dysfunction, including 11 (10%) who had some form
of stoma.
Conclusion: Self-assessed severity of constipation increased but quality of life remained stable in a cohort of people with SCI followed
prospectively for 19 years. Methods for bowel care remained surprisingly stable but a large proportion had undergone stoma surgery.
Spinal Cord (2017) 55, 769–773; doi:10.1038/sc.2017.22; published online 14 March 2017

INTRODUCTION

Spinal cord injury (SCI) has profound impact on bowel function.
Colorectal transit time is prolonged,1,2 colorectal emptying at defaeca-
tion is reduced3,4 and anorectal sensation and voluntary control of the
external anal sphincter is reduced or lost.5,6 Consequently, most
people with SCI suffer from neurogenic bowel dysfunction (NBD)
including combinations of constipation, faecal incontinence and
abdominal pain.7–11 Symptoms of NBD restrict daily activities and
impair quality of life (QoL).7,8

The life expectancy of people with paraplegia is close to that of the
general population but is 10 years shorter in those with tetraplegia.
Hence, more individuals will live to an older age with complications
related to their SCI, including bowel dysfunction. However, little is
known about the actual changes in bowel function and bowel
management experienced by individuals who have lived with
SCI over recent decades. In that period of time, the knowledge about
NBD has increased significantly. New treatment modalities including
transanal irrigation12 and sacral nerve stimulation have been
introduced.13 An NBD score14 and International SCI Bowel Function
Data Sets have been developed.15,16 Multifaceted programs for
treatment have been proposed.17,18 Such programs usually include
non-pharmacological treatment, laxatives, prokinetics and transanal
irrigation.17,18 Surgery is reserved to patients not responding to
conservative treatment or to the elderly or patients with poor hand
function. It is, however, unknown to what degree increased awareness

and new treatment modalities have changed clinical practice and,
ultimately, the daily life of patients.
In 1996, we described bowel function in a cohort of 424 participants

with SCI.8 In that cross-sectional study, the severity of NBD was
associated with time since injury, even when adjusting for advancing
age.8 Following the same cohort for 10 years, we found an increase in
the severity of constipation and a decrease in QoL.19 The primary aim
of the present study was to compare bowel function and methods for
bowel management in 2015 with those of the same individuals in
1996 and in 2006. Our main hypothesis was that there would be
a gradual increase in the severity of constipation. Also, we speculated
that new treatment modalities introduced would have altered the
pattern of treatment.

MATERIALS AND METHODS

In the original 1996 study, 424 (72%) of the 589 members of ‘RYK’ responded.8

In 2006, 284 of the original group were alive and 159 (56%) responded.19 As of
2015, 178 of the original 589 members were alive and still members of the
organization.
A detailed questionnaire, nearly identical to the one used in 1996, was mailed

to the surviving members. As opposed to 1996, the present questionnaire did
not include items about bladder function, but an item about colorectal surgery
performed since 1996 was added.
The present questionnaire consisted of 28 questions describing age, gender,

time since lesion, constipation (five items), obstructed defaecation (five items),
faecal incontinence (seven items) and QoL (seven items). Nine questions
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regarding abdominal pain and discomfort were also included but these results
are published elsewhere.20 The validity and reproducibility of the questionnaire
were tested in the original 1996 study.8 Members who did not respond after
a 3-week period were sent a reminder, encouraging them to participate. Ethic
approval is not required by Danish law for studies of this nature that only
involve questionnaires.
All data for participants responding in 1996, 2006 and 2015 were entered

using EpiData EntryClient and each entry was double-checked to reduce the
risk of typing errors.
Statistical analyses were performed using STATA (StataCorp., College

Station, TX, USA). Results from 2015 were compared with the corresponding
data from 1996 and 2006. Pearson χ2-tests were to compare differences between
groups while McNamara tests and Wilcoxon tests were used for comparisons of
paired data. Po0.05 was considered statistically significant.

RESULTS

Study cohort
Among the 178 surviving 1996 members, 138 (78%) responded in
2015. Combining those responding both in 1996 and in 2015 left
109 (61%) who had responded on both occasions (Table 1). This
included 103 who had also responded in 2006. Figure 1 displays
participants’ flow from 1996, 2006 to 2015.

Constipation
The proportion of respondents using more than 30 min to defecate
increased significantly from 1996 to 2015 (Table 2). Accordingly, more
considered themselves to be constipated and more took oral laxatives
(Table 2). Please refer to Figures 2 and 3 for a schematic presentation
of data. There was no significant change in frequency of defaecation,
use of digital evacuation, help needed for bowel management or use of
enemas. Constipation as a cause of some or major restrictions on daily
life did not significantly change either.

Faecal incontinence
As shown in Table 3, there had been no significant change in faecal
incontinence among our study population, except for an increased use
of diapers for faecal incontinence.

Neurogenic bowel dysfunction and QoL
The proportion of respondents reporting that constipation had some or
major impact on their QoL did not significantly change (Table 4). Nor

were there any significant changes regarding the effects of general bowel
dysfunction, bowel evacuation or faecal incontinence on QoL (Table 4).

Surgery
Of the 109 respondents, 22 had undergone surgery related to NBD
(20%). Eleven (10%) had a stoma, including 5 (5%) with colostomy,
3 (3%) with appendicostomy, 1 (1%) with iliostomy and 2 (2%) with
unspecified stomas.

DISCUSSION

We followed a cohort of people with SCI for almost two decades. At
follow-up, most participants were mid-aged or elderly (median 55

Table 1 Demographics of the participants with spinal cord injury

responding to the questionnaires in both 1996 and 2015

Item Participants responding in 1996 and 2015

(n=109)

Gender
Female 26 (24%)

Male 83 (76%)

Median age, years (IQR) 55 (49–63)

Median time since injury, years (IQR) 28 (24–34)

Cause of lesion
Trauma 75 (69%)

Spinal surgery 4 (4%)

Myelomeningocele 5 (5%)

Other 25 (23%)

Level of injury
Cervical 10 (9%)

Thoracic 33 (30%)

Lumbar 67 (61%)

Severity of injury
Complete lesions 72 (66%)

Incomplete lesions 37 (34%)

Abbreviation: IQR, interquartile range.

1996:

589 members of RYK. 

All were sent the q.

424 answered the 
q.8 

2006:

284 of 589 members were
available for follow-up

202 answered the 
q.

159 answered the
q. in 1996 and in 

200612

-

2015:       

178 of the 589 members 
were available for follow

up

138 answered the 
q.

109 answered the 
q. in 1996 and in 

2015 

103 of 109 
answered the q. in 
1996 and in 2006 

and in 2015

Figure 1 Flow chart of participants responding to the questionnaire in 1996, 2006 and 2015.
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years) and all had lived with the consequences of SCI for a long time
(median 28 years). The changes in bowel function and their
consequences for quality of life probably reflect several factors;
including advancing age and time since injury, changes in clinical
practice, and the ability to cope with a chronic condition. During the
19 years of follow-up, the self-perceived severity of constipation had
worsened considerably from 17 to 28% considering themselves
somewhat or much constipated. This is consistent with the fact that
the proportion spending more than 30 min on bowel management
had increased significantly from 21 to 39%. It is well known that time
for bowel care is closely associated with self-reported impact on quality
of life.14 Surprisingly, there was not a clear relationship between severe
constipation and poor self-reported QoL. The reason for this
discrepancy remains obscure, but it could reflect that participants
become more willing to accept the consequences as they get older and
have lived with the condition for decades.
Faecal incontinence is the single-bowel symptom that has the most

severe consequences for daily activities and QoL.14 Thus, episodes of
incontinence at least once per month tend to restrict daily activities.
In our cohort, the proportion having faecal incontinence at least once
per month remained stable as did the degree of self-reported QoL.
Our study did not determine whether the increased severity of

constipation is caused by time since injury per se or by advancing age.
However, in our previous research, we found no association between

age and constipation when correcting for time since injury.8

An ongoing multicentre study from the Netherlands will further
address this question.20 It is well known from the general population
that advancing age is associated with a higher prevalence of
constipation21–23 and faecal incontinence.21,24 The aim of the present
study was not to compare bowel symptoms between participants with
SCI and the general population. Thus, we had no control group of
able-bodied participants. The prevalence of constipation and faecal
incontinence were, however, much higher than previously reported
among the general population21–24 and closer to those reported for
people with SCI.7,9,10

The frequency of defaecation did not change over time. This is most
likely because most individuals with SCI need to induce defaecation by
digital stimulation or transanal irrigation. Hence, they tend to schedule
defaecation into a regular routine. We did, however, expect that the
increasing severity of bowel symptoms and the introduction of new
treatment modalities would have changed other aspects of daily bowel
care. This was not so, but experiences from other centres indicate that
strategies for management of NBD are very difficult to change.25

Bowel care took participants more time to complete but the
percentage using digital stimulation or evacuation remained almost
constant both at the 10-year follow-up in 2006 and at the 19-year

Table 2 Constipation-related symptoms in participants with spinal cord injury responding in 1996, 2006 and 2015

1996 2006 2015 Level of significance

Need more than 30 min to defecate 23 (21%) 32 (31%) 43 (39%) Po0.01a

Defaecation less than every second day 11 (10%) 19 (18%) 17 (16%) NS

Digital evacuation or stimulation at least once a week 56 (51%) 57 (55%) 62 (57%) NS

Use of laxatives
Tablets 24 (22%) 20 (19%) 41 (38%) Po0.05a,b

Drops 11 (10%) 11 (11%) 22 (20%) Po0.05a,b

Use of enema 26 (24%) 21 (20%) 20 (18%) NS

Need of help for bowel management 33 (30%) 31 (30%) 40 (37%) NS

Constipation causes some or major restrictions on daily life 14 (13%) 12 (12%) 19 (17%) NS

Do you consider yourself to be somewhat or much constipated 19 (17%) — 31 (28%) Po0.01a

Abbreviation: NS, not significant.
aP-values when comparing data from the 109 participants responding both in 1996 and 2015.
bP-values when comparing data from the 103 participants responding both 2006 and 2015.

21 31 3917 28

1996 2006 2015

Constipation

Persons (%) needing > 30 minutes to defecate

Persons (%) considering themselves to be constipated

p < 0.01

Figure 2 Increases in constipation-related symptoms from 1996 to 2015.
Data from 109 participants responding both years.

Figure 3 Increases in the use of laxatives from 1996 to 2015. A number of
109 participants responded in 2015 and in 1996; 103 participants
responded in 2015 and in 2006.

Ageing with neurogenic bowel dysfunction
SD Nielsen et al

771

Spinal Cord



follow-up in 2015. Surprisingly, the proportion using enemas did not
increase despite evidence for its effect against NBD.12 It appears that
participants tend to continue with digital stimulation or mini enema
for bowel emptying for decades and add oral laxatives if constipation
worsens. This might be unfortunate, as transanal irrigation can reduce
time spent on bowel care.12 However, participants included in a
randomized trial of transanal irrigation versus standard bowel care had
severe NBD and they may not be representative of the wider
population of individuals with SCI.12 Also, about 50% of patients
introduced to transanal irrigation abandon treatment within the first
3 years.26 It is thus possible that some respondents in our study may
have tried transanal irrigation but abandoned it.
The proportion of respondents having undergone surgery for

NBD during the 19 years was as high as 20%. This includes minor
procedures, but still, 10% had a stoma for bowel care. Appendicost-
omy, colostomy or ileostomy are only indicated in patients with
unsatisfactory response to conservative bowel care,17,18 and especially
in elderly immobile patients with poor hand function. In that patient
group, a stoma may alleviate symptoms significantly.27,28 Only 9% of
respondents at follow-up had cervical lesions, but the relatively high
age may help explain the high frequency of stomas. Sacral anterior
root stimulation29 and sacral nerve stimulation may have an effect in
highly selected patients with NBD.13 However, none of the respon-
dents in the present study had undergone treatment with nerve
stimulation.
Our study population has changed since the original 1996 study.

Notably, the level of injury was lower. This reflects the fact that people
with tetraplegia have an expected lifespan 10 years shorter than those
with paraplegia. The difference could affect the external validity of our
results, but in long-term studies the changes in study population will
inevitably depend on their life expectancies. We would, however, not
expect that people with cervical lesions have less severe bowel
dysfunction than other people with SCI.8 At follow-up, 61% had
lumbar lesions. On the basis of our questionnaire, we were not able to
distinguish between participants with conal or cauda equina lesions
and those with supraconal lesions. The pattern of bowel dysfunction

differs between the two groups,3,6 but the recommended methods for
bowel care are the same.17,18

Selection bias could have affected our results. It is unknown if
persons with severe bowel dysfunction are more or less willing to
respond. Furthermore, our results were based on self-report. Objective
measures to confirm the individual perceptions would have strength-
ened the study. Many of those participating in 1996 had died in 2015.
Thus, the number of respondents became significantly lower increas-
ing the risk of type II errors. That is, missing differences that may be
important.
In conclusion, constipation worsened significantly over time in our

cohort of people with SCI with increasing numbers considering
themselves constipated. In spite of this, strategies for daily bowel
management have remained surprisingly stable for decades. Increasing
numbers of people added oral laxatives or chose to have a stoma
rather than using transanal irrigation.
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