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Objectives: Spinal Cord Injury (SCI) increases the frequency and severity of bowel problems, 
especially for those who age with this injury. The present study aimed to investigate the 
effectiveness of a bowel management training program in patients aged with SCI. 

Methods: A multiple-baseline single-case design of concurrent type was employed. Three 
male married patients with SCI whose ages ranged between 48 and 53, with a mean duration 
of 32 years after the injury, were recruited for this study from a rehabilitation center in Isfahan 
City, Iran, in 2020. An individualized 8-week bowel management training program was 
conducted. The patients’ bowel dysfunction was evaluated by Neurogenic Bowel Dysfunction 
(NBD) score. 

Results: The results were provided by the six features of single-case designs, namely 
immediacy of the effect, overlap, variability consistency of data patterns across similar phases, 
trend, and level, revealed the efficacy of the program in decreasing bowel dysfunction problems 
in men aging with SCI.

Discussion: Health care providers should know about the changes that might happen as an 
individual gets old with SCI to take preventive measures and reduce the harmful effects of 
aging, especially bowel dysfunction.
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Highlights 

● The area of aging and SCI is under research.

● Bowel dysfunction is among the most prevalent problems in individuals with SCI.

● This study is among the few ones focused on bowel dysfunction management training in individuals aged with SCI.

Plain Language Summary 

Spinal Cord Injury (SCI) is caused by injury to the spinal cord that might end in temporary or permanent changes in 
this part. Its symptoms are loss of sensation, muscle function, or autonomic function in the body parts below the level 
of the injury. Bowel dysfunction is among the most prevalent consequences of SCI and might increase depression and 
anxiety levels in patients. The present study aimed to investigate the effect of a bowel management training program 
on patients aged with SCI. For this purpose, three male married patients with SCI whose ages ranged between 48 
and 53, with a mean duration of 32 years after injury, were recruited for this study. An individualized 8-week bowel 
management training program was conducted. The results revealed the efficacy of the program in decreasing bowel 
dysfunction problems in men aging with SCI.

1. Introduction

he absence of normal bowel function 
is one of the most annoying problems 
for those with Spinal Cord Injury (SCI) 
[1, 2]. More than 98% of people with 
SCI experience at least one bowel prob-

lem (i.e., constipation, incontinence, and so on) [3] due 
to their injury. The bowel dysfunction might range from 
moderate to severe, placing significant limitations on their 
quality of life and social activities [4, 5]. Furthermore, 
bowel care is very time-consuming and might increase 
depression and anxiety levels in patients with SCI [6].

Exploring this issue from the aging perspective, re-
searchers have shown that aging negatively influences 
the physical and social functioning of individuals with 
SCI and results in problems like bowel complications 
[7, 8]. These studies documented several gastrointestinal 
problems associated with the aging process and high-
lighted further need for the elders’ daily activities [9]. 
Since SCI considerably changes the colorectal function, 
it necessitates a “bowel program” that includes an amal-
gamation of diet, pharmaceuticals, and varied intestinal 
reflexes; furthermore, the distorted colorectal function 
might cause problems in the patients aged with SCI [10].

A longitudinal study with individuals more than 20 
years after SCI reported that 27% of them mentioned fe-
cal incontinence, 35% experienced gastrointestinal pain, 
and 42% had difficulties with constipation [11]. An even 
greater prevalence of fecal incontinence and constipation 

in about 86% of those with SCI was stated in another 
study [12]. Therefore, ongoing education by healthcare 
providers might influence the bowel outcomes of aging 
and their potential effect on individuals with SCI [12]. 

The years after SCI might be associated with the in-
crease in the rate of the aging process since the physi-
ologic reserves reduce and demands on functioning body 
systems such as the gastrointestinal system increases. 
Therefore, patients who age with SCI need special at-
tention and care. According to the points mentioned 
above, the present study, which, to the best of research-
ers’ knowledge, is among the few studies conducted on 
aging and SCI, aimed to address the bowel dysfunction 
problem in men aging with SCI using a bowel manage-
ment training program. 

2. Materials and Methods

Study design

A concurrent multiple-baseline design (A-B+C follow-
up) was used in the present study. Such designs elimi-
nate the need to return to baseline and therefore are 
particularly suited for evaluation of intervention with 
long-lasting effects, such as rehabilitation effects [7, 13]. 
This study was conducted in Shahid Rajaei Specialized 
Hospital, Isfahan City, Iran, in 2020.

Study participants

Krasny-Pacini and Evans [13] stated that “the term 
single-case experimental designs (SCEDs) refers to a set 

T
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of experimental methods that can be used to test the effi-
cacy of an intervention using a small number of patients 
(typically one to three), and involve repeated measure-
ments” [1]. Therefore, Three male married patients with 
SCI were recruited for this study (Table 1). It is note-
worthy that before conducting the study, the patients’ 
informed consent to participate was obtained.

Study measures

Neurogenic Bowel Dysfunction (NBD) was designed 
by Krogh et al. [14] to measure how severe colorectal 
dysfunction is in patients with SCI. The NBD score 
comprises ten items of frequency and time taken for def-
ecation, discomfort, perspiration or headache during def-
ecation, regularly using constipation tablets and drugs, 
evacuation of the anorectum or digital stimulation, feces 
incontinence frequency, drugs taken for feces inconti-
nence, and problems in perianal skin caused by the qual-
ity of life impairment due to bowel symptoms. The total 
NBD score is between 0 and 47, with a higher score indi-
cating bowel symptoms that can be more severe.

Procedure and data analysis

The three male patients with SCI participated in an indi-
vidualized 8-week bowel management training program 
inspired by Badiali et al. [15] and Coggrave et al. [16]. 
One 45-min session was held each week. The training 
program was conducted by the first author of the study, 
a PhD holder of Health Psychology with many years of 
working closely with patients aged with SCI.

Three baseline measures were taken from the patients, 
and they were assessed every two weeks. Besides, three 
follow-up measurements were taken as well. The first 
one was taken three weeks following the end of the in-
tervention, and the subsequent two follow-up measure-
ments were conducted three and six weeks after the 
first one. Diet modification (more fiber consumption), 
abdominal massage (to instigate the stool movement in 
the colon), perianal and anorectal digitation (to instigate 
the relaxation of anus/rectum contraction) were included 
and taught in this training program. YouTube videos 
were also used to visualize the explanations. 

Data analysis was conducted by the EXCEL program, 
as suggested by scholars of the single-case design stud-
ies [17, 18]. To evaluate the effect of such studies, six 
features are commonly used to analyze the data patterns 
of within- and between phases, namely variability, the 
immediacy of the effect, overlap, trend, data patterns 
consistency across similar phases and levels. 

3. Results

A figure was initially drawn using the data gathered 
from the three baselines, four during-intervention, and 
three follow-up measurements of each patient to analyze 
the data obtained from this single case study. Next, the 
in-situation and between-situations analyses were per-
formed, and the changes in different measurement stages 
were presented in Tables 2-4.

As shown in Figure 1, no change occurred in the base-
line level, yet a decrease was observed from baseline to 
the intervention sessions in line with the treatment goals. 
The same pattern was also observed in the follow-up 
measurements. These findings indicate the efficacy of 
the training program of bowel dysfunction management 
for the patients. The in-situation and between-situations 
analyses and the changes in different measurement stag-
es are presented for each patient in the following tables.

As it is shown in the “in-situation” section of Table 2, 
the mean and median values decreased across the three 
situations, i.e., A (baseline), B (intervention), and C (fol-
low-up). The decrease was from 31 to 9 for both median 
and mean. The trend’s stability, which shows the slope 
of the best-fitting line, shows that the trend was stable 
at all three phases. In the “between-situations” section, 
the three phases were compared. As shown here, the Per-
centage of Non-overlapping Data (PND) of intervention 
and baseline phases was 100%, while this value was zero 
for the intervention and follow-up phases. Besides, the 
value of 100% for the Percentage of Overlapping Data 
(POD) reveals data maintenance after intervention ses-
sions. In general, the findings revealed the efficacy of the 
bowel management training program for the first patient. 

With regard to the second patient, the median and mean 
values of the three situations decreased from 28 to 12, 
which indicates a decrease in bowel dysfunction prob-
lems of the second patient from baseline to follow-up 
(from A to C). In the “between-situations” analysis, the 
PND of intervention and baseline phases was 100%, and 
the POD reveals data maintenance after intervention ses-
sions. Altogether, the training program was successful at 
reducing the bowel problems of the second patient. 

The “in-situation” section of Table 4 illustrates that the 
median value decreased from 22 to 3, and the mean de-
creased from 22 to 3.5. These values indicate the efficacy 
of the intervention for the patient. The PND of interven-
tion and baseline phases was 75%, and the POD reveals 
data maintenance after intervention sessions. As a result, 
the training program was effective for the third patient.

Abed M, et al. Bowel Dysfunction in Men With Spinal Cord Injury. IRJ. 2021; 19(3):297-306.

http://irj.uswr.ac.ir/


300

I ranian R ehabilitation JournalSeptember 2021, Volume 19, Number 3

4. Discussion

The present study aimed to address bowel dysfunction 
of men aged with SCI using a bowel management train-
ing program whose results revealed a decrease in bowel 
problems of such patients. As stated by Coggrave et al. 
[16], although programs for bowel management are es-
tablished on routines, dietary control, using laxatives, 
pharmacological and digital stimulation of rectum, evac-

uating manually, and helpful techniques such as massag-
ing the abdomen, “there is little evidence to support these 
interventions individually or in combination” (p. 504). 
The present study findings supported the beneficial effect 
of using the above-mentioned therapeutic techniques in 
combination, especially for the patients aged with SCI. 

Krassioukov et al. [19] stated that neurogenic bowel 
dysfunction might result in prolonged bowel transit time, 

Table 1. Bowel and neurological characteristics of the study patients

No. Age (y) Injury Level Cause Duration (y) Bowel Frequency/Week Stimuli to Evacuate

1 53 C5-6 Trauma 30 Less than 2 Manual evacuation

2 54 T2 Trauma 37 Less than 2 Manual evacuation

3 48 T2-3 Trauma 29 2-3 oral laxative + Manual 
evacuation

Table 2. In-situation and between-situations analyses for bowel dysfunction management of the first patient

In-Situation Between-Situations

1. Situations’ sequence A B C
1. Situation B C

Comparison A B

2. Situations’ length 3 4 3 2. Trend variations

3. Level 2.1. Direction change
Decreasing Zero slope

Zero slope Decreasing

3.1. Median 31 12.5 9 2.2. Target based effect Positive Negative

3.2. Mean 31 15 9 2.3. Stability variation
Stable Stable

Stable Stable

3.3. Range of variations 31-31 6-29 9-9 3. Level change

3.4. Variation range in 
stability envelope

25% of median

23.25-38.75
Stable

4.75-20.25
Variable

1.25-16.75
Stable 3.1. Relative variation

25 12

28 11

4. Level change 7.75 7.75 7.75 3.2. Absolute variation
26 12

28 10

4.1. Relative variation 31-31 22.5-7.5 9-9 3.3. Median variation
15 12

28 18

4.2. Absolute variation 31-31 29-6 9-9 3.4. Mean variation
18 12

28 18

5. Trend 4. Data overlap

5.1. Direction Zero slope Decreasing Zero slope 4.1. PND 100% 0%

5.2. Stability Stable Stable Stable 4.2. POD 0% 100%

5.3. Multiple routes No No No
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incontinence, constipation, or even more severe health 
complications, and a poor and inefficient diet might 
exacerbate the situation. However, the impact of diet 
change on handling symptoms of neurogenic bowel in 
patients with SCI is not well understood [20], and the 
research on the impact of dietary programs/modification 
on neurogenic bowel symptoms is not enough [21]. In 
line with the diet modification included in the training 
program of the present study, a study reported that a diet 
high in fiber increased the transit time of the colon in pa-
tients with SCI and continued constipation [22]. Badiali 
et al. [15] reported that colon transit time was reduced in 

patients with SCI after four weeks of a diet with a low 
residue and scheduled fluid intake.

Similarly, a cross-sectional study [23] indicated that 
higher fiber intake was strongly correlated with de-
creased bowel dysfunction. Nevertheless, a different 
cross-sectional study [24] showed that fiber consump-
tion had no significant effect on bowel complications 
or bowel-related quality of life. The positive effect of 
including diet modification in the training program em-
ployed for the present study lends further support for 
the studies [23] that reported the beneficial effect of diet 

Abed M, et al. Bowel Dysfunction in Men With Spinal Cord Injury. IRJ. 2021; 19(3):297-306.

Table 3. In-situation and between-situations analyses for bowel dysfunction management of the second patient

In-Situation Between-Situations

1. Situations’ sequence A B C
1. Situation B C

comparison A B

2. Situations’ length 3 4 3 2. Trend variations

3. Level 2.1. Direction change
Decreasing Zero slope

Zero slope Decreasing

3.1. Median 28 18 12 2.2. Target based effect Positive Negative

3.2. Mean 28 18 12 2.3. Stability variation
Stable Stable

Stable Stable

3.3. Range of Varia-
tions 28-28 10-26 12-12 3. Level change

3.4. Variation range in 
stability envelope

25% of median

21-35
Stable

11-25
Variable

5-19
Stable 3.1. Relative variation

25 12

28 11

4. Level change 7 7 7 3.2. Absolute variation
26 12

28 10

4.1. Relative variation 28-28 25-11 12-12 3.3. Median variation
18 12

28 18

4.2. Absolute variation 28-28 26-10 12-12 3.4. mean variation
18 12

28 18

5. Trend 4. Data overlap

5.1. Direction Zero slope Decreasing Zero slope 4.1. PND 100% 0%

5.2. Stability Stable Stable Stable 4.2. POD 0% 100%

5.3. Multiple routes No No No

PND: percentage of non-overlapping data; POD: percentage of overlapping data.
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modification (especially modifying the amount of fiber 
intake) to reduce bowel dysfunction problems.

Abdominal massage is usually recommended in bowel 
care programs since this massage results in less transit 
time in the colon [25]. The increased pressure of the 
abdomen is among the mechanisms that clarify how 
abdominal massage impacts NBD [26]. Furthermore, 
peristalsis enhancement is also a mechanism by which 
abdominal massage influences NBD [26]. 

In line with the positive effect of massaging the abdo-
men on bowel dysfunction of patients with SCI, Ayas et 

al. [25] and Badiali et al. [15] reported the positive effects 
of massaging the abdomen on some bowel dysfunction 
aspects. Liu et al. [27] showed that massaging the ab-
domen produced rectal moves/waves, which, in turn, 
caused a patient with myelopathy to experience defeca-
tion. They surmise that somatoautonomic reflexes might 
perhaps trigger the rectal waves through massaging the 
abdomen. Since no study was conducted on the effect of 
using abdominal massage for patients aging with SCI, 
the beneficial effect of the present study’s training pro-
gram, which included abdominal massage, might further 
support the findings of the studies mentioned earlier.

Table 4. In-Situation and between-situations analyses for bowel dysfunction management of the third patient

In-Situation Between-Situations

1. Situations’ sequence A B C
1. Situation B C

comparison A B

2. Situations’ length 3 4 3 2. Trend variations

3. Level 2.1. Direction change
Decreasing Zero slope

Zero slope Decreasing

3.1. Median 22 9 3 2.2. Target based effect Positive Negative

3.2. Mean 22 10.5 3.5 2.3. Stability variation
Stable Stable

Stable Stable

3.3. Range of variations 22-22 2-22 1-3 3. Level change

3.4 variation range in 
stability envelope

25% of median

16.5-27.5
Stable

3.5-14.5
Variable

-2.5-8.5
Stable 3.1. Relative variation

15.5 2

22 5.5

4. Level change 5.5 5.5 5.5 3.2. Absolute variation
22 3

22 2

4.1. Relative variation 22-22 15.5-5.5 2-2 3.3. Median variation
9 3

22 9

4.2. Absolute variation 22-22 22-2 3-3 3.4. Mean variation
10.5 3.5

22 10.5

5. trend 4. Data overlap

5.1. Direction Zero slope Decreasing Zero slope 4.1. PND 75% 33.33%

5.2. Stability Stable Stable Stable 4.2. POD 25% 66.66%

5.3. Multiple routes No No No

PND: percentage of non-overlapping data; POD: percentage of overlapping data.
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Digitation was another technique included in the train-
ing program of the present study. Thiruppathy et al. [28] 
believed that anal digitation could be effectively used in 
severe bowel dysfunctions such as SCI with satisfactory 
results. Similar to the present study, perianal and ano-
rectal digitation were included in the treatment protocols 
for patients with SCI developed by Badiali et al. [15] 
and Coggrave et al. [16], both of which positively influ-
enced bowel dysfunctions in these patients. In general, 
the combination of the techniques used in the training 
program used in this study was helpful for patients aged 
SCI with bowel dysfunction.

Last but not least, since more people with SCI live lon-
ger due to medical advancement, the issues regarding 
aging with SCI present new challenges for patients with 
SCI, their caregivers, and providers of healthcare servic-
es to facilitate successful aging. The ability to face these 
challenges and lack of independence primarily impact the 
quality of life in those with SCI. One of these challenges 
is bowel dysfunction problems, which increase by age.

With regard to the strength of the study, this research 
is among the first studies focusing on bowel dysfunc-
tion and care in men aging with SCI and aimed to in-
crease the awareness of the public healthcare system of 
the needs of the individuals with SCI who are getting old 
with this debilitating disease.

Study limitations

As no training program was found for the patients aged 
with SCI, the present researchers devised one based on 
[15, 16]. However, some limitations need to be taken 
into account in the present study and the interpretation 
of the findings. The most important limitation was the 
small sample size. As a result of the single-case design 
adopted for the present study, only three participants 
were recruited. Furthermore, the participants were lim-
ited to the men since only male patients with SCI were 
admitted to the rehabilitation center in which the pres-
ent study was conducted. Another limitation was that the 
data collection was done by a self-report measure (i.e., 

NBD). Although NBD is one of the most reliable and 
frequently used measures of how severe colorectal dys-
function in individuals with SCI is [29], the findings are 
limited to the factors and aspects included in it. Finally, 
since no Persian training videos existed, the researchers 
were forced to use the English ones.

Study implications 

Prolonged time for bowel care completion in patients 
with SCI is among the most distressing and frustrating 
aspects of care for them and their caregivers. Therefore, 
healthcare professionals need to help patients find ways 
to make this process less burdensome. For example, they 
might ask the patients to drink more liquid, hot liquid, 
because increased fluid intake helps prevent hard stool 
caused by the decreased colonic transit time. 

Another factor related to the diet that needs to be con-
trolled by healthcare professionals is fiber intake. High-
fiber diets should not be uniformly included in the bowel 
care program. Instead, healthcare professionals should 
take the patients’ diet history to reveal their routine in-
take of fiber and evaluate the way it influences the consis-
tency of stool and frequency of evacuation.

Emphasizing the healthcare professionals’ role in plan-
ning the required programs does not mean excluding 
the patients. The patients should also be encouraged to 
choose the method and timing, and supplies to com-
plete their bowel care. Besides, healthcare professionals 
should continuously evaluate the quality of the current 
bowel management methods or whether further inter-
ventions need to be considered.

5. Conclusion

The study findings revealed the efficacy of the train-
ing program for the patients aged with SCI. The findings 
further confirm the need for developing bowel manage-
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ment training programs for the under-addressed issue of 
complications resulting from aging with SCI.
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