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ABSTRACT

Constipation and faecal incontinence are a relatively common problem in people
with Multiple Sclerosis (pwMS) significantly affecting patients’ quality of life.

Constipation involves several symptoms and factors over and above the infrequency
of bowel movements. Therefore an individualized approach to constipation would be
always recommended since a combination of factors such as poor diet, reduced or
lack of physical activity and depression may affect the digestive system of pwMS.
Medications and supplements may also contribute to constipation, considerably
affecting patients’ quality of life. The topic for this clinical audit will be to establish
the frequency and significance of faecal incontinence and constipation, including
associated risks factors among pwMS at Barts Health.

Participants were requested to complete a series of questionnaires addressing
demographic and clinical data, including the Constipation Score for evaluation of
constipated patients; the symptoms and Quality of Life questionnaires for assessing
and evaluating patient-reported constipation over a period of time; the Physical
Activity questionnaire to find out about patients fitness status; the Incontinence
score designed to measure patients’ perception on bowel control; the Hospital
Anxiety and Depression Scale designed to help doctors to understand how patients
felt regarding their condition; the Food and Drink diary to assess whether they were
meeting the recommended servings and nutritional intake; and the Bowel diary
incorporating Bristol Stool Scale to examine their bowel movement habits.

It is hoped that this preliminary data will stimulate new avenues for investigation as
the effects of nutrients on constipation and well being of patients with MS continue
to be revealed.

As a result of this audit, a service specifically focussing on bowel function in pwMS
could be developed to educate and empower patients to self-manage, improve their
nutrition and quality of life and avoid acute hospital admissions (due to
constipation) leading to saving for the UK National Health Service.

INTRODUCTION

Multiple Sclerosis (MS) is a chronic, inflammatory and degenerative disease of the
central nervous system (CNS) affecting over 120,000 people in the UK ) and
2,500,000 people worldwide . The aetiology of MS is not well understood but it is
likely to be a combination of both genetic and environmental factors ©.
Pathologically, MS is characterized by focal de- and remyelination, neuro-axonal
loss, and gliosis. The course of MS is variable, depending on the individual’s pattern
of demyelination. Symptoms range from numbness and tingling to blindness and
paralysis, including balance and mobility impairments, weakness, reduced
cardiovascular fitness, ataxia, fatigue, bladder dysfunction, spasticity, pain,
cognitive deficits and depression . Onset is most usually in the third or fourth
decade of life, but first symptoms can occur at any age in adulthood. Early
symptoms can be mild, intermittent and ambiguous, and there may be considerable
delay between the onset of symptoms and a definitive diagnosis. Several patterns
may be distinguished, the three main types being: Relapsing-remitting, Primary-
progressive and Secondary-progressive ©),

Constipation and faecal incontinence are considered a common problem in patients
with Multiple Sclerosis (pwMS) with a significant impact on their quality of life ),
According to the Hospital Episode Statistics data (HES), constipation is also the
fourth most common cause of hospitalization in pwMS. Constipation occurs when



bowel movements become difficult or less frequent than usual. The frequency or
time between bowel movements ranges widely from person to person. Some people
have bowel movements several times a day while others only one to two times a
week. Having an infrequent bowel movement (i.e. more than three days) is
considered too long ®. However, currently we have no detailed data on the
management of this problem, and thus no way to establish the frequency and
complexity of constipation and faecal incontinence in pwMS. There is insufficient
information on the factors contributing to or modulating this problem.

Constipation is a common condition among people with MS. A combination of
factors such as poor diet, reduced or lack of physical activity and depression may
affect the digestive system of pwMS. Medications and supplements may also
contribute to constipation, considerably affecting patients’ quality of life.

OBJECTIVES

In order to explore the significance of constipation in pwMS and the impact of bowel
symptoms 100 MS outpatients from the patient infusion unit (PIU) Neurology Ward
at The Royal London Hospital (RLH) were recruited. Participants were asked to
complete a series of questionnaires® as means to elucidate constipation prevalence,
describing its symptoms, giving detailed account on their quality of life, including
questions on their physical activity. Patients’ perception on bowel control was also
noted. Patients were also screened using questionnaires to described how they
perceived anxiety and depression. The Audit also analysed the food and drink habits
of patients enrolled, in order to track whether they were meeting recommended
servings and nutritional intake. To examine the bowel movements habits of patients
enrolled in the study, data collected with the Bowel Diary (incorporating the Bristol
stool scale) was analysed.

METHODS

We recruited 100 outpatients from the PIU Neurology ward and MS clinic, at the
RLH, between March and May 2015. A total of 85 Patients participating in the audit
were interviewed during their scheduled monthly infusions of Natalizumab? or
Fingolimod?. Further 15 patients were recruited during routine follow-up visits to
their MS clinic.

The inclusion criteria to be eligible for the study was to be age 18 or above, female
or male, and have been clinically diagnosed with Multiple Sclerosis by a RLH MS
consultant. Exclusion criteria applied to patients identified by nurses as having
cognitive impairments (as a result of MS).

! Appendix-1: Questionnaires (available on request).

2 Natalizumab, an as-integrin antibody used for the treatment of MS. It is given as a 300 mg dose
administered over 1 hour every 28 days [Internet]. Further information available at:
http://www.tysabrihcp.com/pdfs/IV_Infusion_Guidelines.pdf

3 Fingolimod, a 1-phosphate receptor modulator indicated for the treatment of patients with RRMS to

reduce the frequency of clinical exacerbations and to delay the accumulation of physical disability
[Internet]. Further information available at:
https://www.pharma.us.novartis.com/product/pi/pdf/gilenya.pdf.


https://www.pharma.us.novartis.com/product/pi/pdf/gilenya.pdf
http://www.tysabrihcp.com/pdfs/IV_Infusion_Guidelines.pdf

Participants were requested to complete a series of questionnaires addressing
demographic and clinical data, including the Cleveland Clinic Constipation Score
(CCCS) ), Patient Assessment of Constipation Symptoms (PAC-SYM) @, Patient
Assessment of Constipation Quality of Life (PAC-QoL) ®, International Physical
Activity Questionnaire Short Form (IPAQ-SF) ‘%, St Marks Incontinence score %,
Hospital Anxiety and Depression Scale (HADS) 2, Food and Drink diary, and Bowel
diary incorporating Bristol Stool Scale ¥,

Data collected from questionnaires and Bowel diary was compiled in Excel and
spreadsheets were populated accordingly. Data collected from the Food & Drink
diary was analyzed using Dietplan6 (nutrition analysis software) *¥. The data
analysis has been presented as frequencies, means, medians and ranges.

RESULTS

Patients characteristics

A total of hundred outpatients with Multiple Sclerosis (37 male and 63 female), with
a median age of 39 (range 22-63 years), were interviewed at the PIU Neurology
ward, RLH (Table-1).

Interviews took place over a period of 20 working days (from 30th March to 19th May 2015).
Patients were given a series of standard questionnaires (Table-3) designed to gather
information to define symptoms of constipation; the impact of constipation in their quality of
life; the intensity of physical activity patients carried out in a given week; their perception on
bowel control; and their perceived anxiety and depression as a result of MS. Patients also
completed a weekly Food and Drink diary to evaluate whether they were meeting the
recommended servings and nutritional intake, and a weekly Bowel diary to examine their
bowel movement habits.

The study group comprised 84 patients with relapsing-remitting Multiple Sclerosis
(RRMS) receiving their monthly intravenous infusions of Natalizumab; 1 patient
with highly active RRMS was receiving her first treatment with Fingolimod; and a
group of 15 patients were attending a routine outpatient appointment at the MS
clinic, RLH.

Patients experiencing difficulties holding a pen and writing due to MS (n=12) were
offered to complete an electronic version of all questionnaires, however only 3
patients returned the completed forms.

The overall response rate of completed questionnaires was 82.75%. In addition,
18,5% of respondents completed the Food & Drink and Bowel diaries (Table-2).

Data analysis

Questionnaires and Bowel diary data have been presented as frequencies, means,
medians and ranges. Data collected from the Food & Drink diary was analyzed using
Dietplan6 nutrition analysis software®.

4 Appendix-2, Dietplan6 output (available on request).



Gender (n=100) Questionnaires Returned

Female 63 CCCs (n=79)
Male 37 PAC-SYM (n=83)
Age distribution Number of PAC-QoL (n=82)
(Years) patients St Marks (n=75)
20-29 25 IPAQ-SF (n=17)
30-39 31 HADS (n=77)
40-49 25 Food diary (n=17)
50-59 16 Bowel diary (n=20)
60-63 3
Treatment Number of Questionnaires 82.75%
patients Response rate
Natalizumab 84 Diaries 18.5%
Fingolimod 1 response rate
Table-1: Baseline characteristics of patients Table-2: Questionnaires used
recruited in the audit. and responses’ returned rate.

Prevalence and severity of constipation

Constipation occurs when bowel movements become difficult or less frequent than
usual. The frequency or time between bowel movements ranges widely from person
to person. Some people have bowel movements several times a day while others
only one to two times a week. Having an infrequent bowel movement (i.e. more
than three days) is considered too long **,

Table-3 shows the summary of median scores of questionnaires used in the study.
CCCS score for female and male subjects were respectively 7.5 and 4; PAC-SYM
score for female and male subjects were respectively 6 and 3; PAC-QoL score for
female and male subjects were respectively 25 and 22; St Martin’ score for female
and male subjects were respectively 5 and 2.5; Anxiety score for female and male
subjects was 7, and Depression score for female and male subjects was 5.

Questionnaires Scoring Comments __Score median
range Female Male
CCCs (n=79) 0-30 0= less severe 7.5 4
PAC-SYM (n=83) 0-48 0= mild (no cut-off score) 6 3
PAC-QoL (n=82) 0-112 0= better Quality of Life 25 22
St Marks (n=75) 0-24 0= perfect continence 5 2.5
Anxiety test (n=77) 0-21 11= breaking point 7 7
Depression test (n=78) 0-21 11= breaking point 5 5

Table-3: Summary of median scores of questionnaires used in the study

Perception by patients

Cleveland Clinic Constipation Score, CCCS® (n=79)
30-point system questionnaire used to define patients’ symptoms suggestive of
constipation.

The scoring system consisted on eight variables: frequency of bowel movements,
difficulty or painful evacuation, completeness of evacuation, abdominal pain, time



per attempt, type of assistance, number of unsuccessful attempts at evacuation in
a 24-h period, and duration of constipation. A total score can range from
‘0=normal’ to '30=severe constipation’. A cut-off score of 15 suggests constipation.

A total of 48 female and 31 male took part in the survey. 96% of female (n=46) and all
male participants (n=31) scored under 15 points. 4% of female (n=2) scored 20 points (Fig-1a).
The median score for female and male participants were respectively 7.5 (range 0-20) and 4
(range 0-14).

Cleveland Clinic Constipation Score®©
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Figure-1a: CCCS symptoms suggestive of constipation. Most patients scored <15. No
maximum score achieved.

Most of patients have managed constipation without assistance (n=75); some
patients treated their constipation with stimulative laxatives (n=15), and 2 patients
have used digital enema (Fig-1b).
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Figure-1b: Most patients have managed constipation without assistance.



Patient Assessment of Constipation Symptoms, PAC-SYM® (n=83)
48-point system questionnaire used to measure patient's experience of symptoms
and their severity in constipation over a 2-week period of time.

The scoring system consisted on 12-item questionnaire divided into abdominal,
rectal and stool domains. A total score ranged from ‘0=absent’ to ‘48=very severe’.
No cut-off score has been reported ®,

A total of 51 female and 32 male participants took part in the survey. 94% of female
(n=48) and all male participants scored <24 points. 6% of female (n=3) scored 27, 31 and 40
points (Fig-2a). The median scores for female and male subjects were respectively 6
(range 0-40) and 3 (range 0-24).

Patient Assessment of Constipation Symptoms®
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Figure-2a: PAC-SYM severity of constipation. Most participants scored <24.

A total of 43.4% of patients (n=36) did not require straining to pass bowel
movements. However, 56.6% of patients (n=47) required moderate to mild
straining, while 7.2% of patients (n=6) had to deal with severe or very severe
straining (Fig-2b).
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Figure-2b: Straining severity on constipated patients.
Impact on patients’ quality of life

Patient Assessment of Constipation Quality of Life, PAC-QoL® (n=81)
112-point system questionnaire designed to measure the impact that constipation
has on patients’ daily life during a 2-week period of time. It comprises 28-items
grouped into four subscales: physical discomfort, psychosocial discomfort, worries, concerns,
and satisfaction. Each question is scored from 0-4, with lower scores indicating a
better quality of life (Fig-3). 52 female and 29 male participants completed the
survey.

The median scores for female and male subjects were respectively 25 (range 0-88) and
22 (range 0-62). 98% of female (n=51) and 96% of male (n=28) scored <60 points.
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Constipation Quality of Life®
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Figure-3: PAC-QOL most scores for male and female were <60. No maximum score
achieved.



St Marks Incontinence Score® (n=75)

24-score system designed to measure patients’ perception on bowel control, in
order to evaluate the severity of incontinence (gas, fluid, solid). The survey
consisted on 7-questions grouped into two subscales. Scores ranged from ‘0=
never’ to ‘24= complete incontinence’ (Fig-4). A total of 47 female and 28 male
took part in the survey. All male participants scored <7 points. 91% of female
participants scored <12 (n=43), and 9% of female scored from 16-20 points (n=4).
The median scores for female and male subjects were respectively 5 (range 0-19)
and 2.5 (range 0-7).

St Mark's Incontinence Score®
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Figure-4. St Mark’s incontinence score. Male scored <7, and females scored <20



Hospital Anxiety (n=76) and Depression (n=77) Scale, HADS®

21-score system designed to help doctors to understand how patients felt regarding
their condition. Each question on the test scored from 0-3. Scores >11 were
considered to be a 'significant case' of psychological morbidity. Scores between 8 to
10 represented 'borderline cases'. Scores <7 were considered 'normal'. The median
anxiety scores for female and male subjects was 7, female range 0-18, and male
range 0-16 (Fig-5). The median depression scores for female and male subjects was
5, female range 0-18, and male range 0-15 (Fig-6).

Anxiety Scale (n=76)
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Significant Anxiety Scale scores for male and females subjects were respectively 14% and
25%.
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Significant Depression Scale scores for male and females subjects were respectively 7.1%
and 10.4%.
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Food and Drink Diary

Patients completed a Food and Drink Diary (n=17) over a week period of time (on
Saturday, Monday and Tuesday®), in order to monitor whether they were meeting
recommended servings and nutritional intake (Table-4).

Energy daily intake

The average daily energy intake of female participants was 1,636 kcal (range 993
to 2,625), which amounts to 81.8% of the recommended 2,000 kcal. Male
participants consumed only an average of 1,721 kcal (range 1,251 to 3,046), which
amounts to 68.84% of the recommended 2,500 kcal.

Micronutrients daily intake
Table-5 shows the recommended daily intake of micronutrients for adults (31-50
years).

The recommended daily intake of water is 3.7 L. However, water consumption
average was about 1.3 L/day (range 1,339.26 to 1,302.20 L/day). The
recommended daily intake of potassium is 4.7 g°, however, participants showed a
lower intake of 2.4 g (2,374.06 mg) and 2.5 g (2,484.86 mg) for male and female
respectively. The recommended daily intake of sodium is 1.5 g’, however,
participants showed a higher intake of 1.9 g (1,867.06 mg) and 2 g (1,968.64 mg)
for male and female respectively. The recommended daily intake of vitamin-D is 10-
15 pg®, however, Table-5 shows both, male and female participants in this study
having a considerably lower intake of 3.09 ug and 2.85 g respectively.

Daily intake Male Female Male Female
Energy (kcal) 1,721 1,636 Water (L) 1,339.26 1,302.20
Protein (9) 262 250 Potassium(mg) 2,374.06 2,484.86
(%) 16 14.5 Sodium (mg) 1,867.06 1,968.64
CH (9) 730 694 Vitamin D (ug) 3.09 2.85
(%) 44.6 40.3 Table-5: Median value of patients’ daily
Fat (9) 656 625 intake of micronutrients and water.
(%) 40.1 36.3
Fibre (9) 31 28.5
(%) 1.9 1.7
Fruit (9) 142 133
Vegetable (9) 195 194
Meat (9) 180 164
Bread, white (9) 49 52.75
Bread, brown (g) 23 26

Table-4: Median value of patients’ daily intake of nutrients.

> Appendix-4 Raw Data (available on request).

® Institute of Medicine. Dietary reference intakes for potassium [Internet]. Available at:
http://iom.nationalacademies.org/~/media/Files/Activity

% 20Files/Nutrition/DRIs/DRI_Electrolytes_Water.pdf?la=en

7 Institute of Medicine. Dietary reference intakes for sodium [Internet]. Available at:
http://iom.nationalacademies.org/~/media/Files/Activity

% 20Files/Nutrition/DRIs/DRI_Electrolytes_Water.pdf?la=en

8 Institute of Medicine. Dietary reference intakes for calcium and vitamin-D [Internet]. Available at:
http://iom.nationalacademies.org/~/media/Files/Report%?20Files/2010/Dietary-Reference-Intakes-for-
Calcium-and-Vitamin-D/calciumvitd_lg.jpg
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Bowel movements
Bowel Diary, incorporating the Bristol stool scale (n=17)

Patients kept a Bowel Diary for 7 days, completing information on stool frequency.
Consistency was also recorded using the Bristol Stool Scale (BSS), a medical chart
designed to classify the form of human faeces into seven categories. Type-1 stool
has spent the longest time in the colon and type-7 has spent the least. Stools at
the lumpy end of the scale are hard to pass and often require a lot of straining
(stools type-1 and type-2 are indicative of constipation). Stools at the loose or
liquid end of the spectrum can be too easy to pass, and the need to pass them is
rather urgent (stools type-7 are indicative of diarrhoea). The ideal stools are types-
3 and 4, especially type-4, as they are most likely to glide out effortlessly.

One patient recorded stool type-1 (hard, abrasive and painful to pass), typical for
acute dysbiosis ), indicating that this patient experienced severe constipation.
Four patients recorded type-2 stools (extreme straining, stays in colon for several
weeks), typical for constipation *. Nine patients recorded type-3 stool, likely of
IBS (typical for latent constipation, however, transit time is faster) **. Two
participants recorded type-4 stools, which are classified as normal **. Finally, one
participant recorded watery, non-solid stools type-7, which are indicative of
diarrhoea (Fig-7).

Bristol Stool Scale (n=17)

diarrh
M Stool type 7 Iarrhoss

M Stool type 4
M Stool type 3
M Stool type 2

normal
atent constipation

extreme straining
M Stool type 1

Patients with constipation

Figure-7: Bristol Stool Scale shows that 5 participants experienced constipation (stool types
1 and 2), and 9 experienced latent constipation (stool type 3)

Other parameters

International Physical Activity Questionnaire — Short Form, IPAQ-SF®
(n=88)

This questionnaire assessed the physical activity (vigorous, moderate, walking and
sitting) undertaken by patients across a comprehensive set of domains including:
leisure time, domestic and gardening activities, work-related activity and transport-
related physical activity. Our data shows that 39 out of 88 patients (44.3%) carry
out vigorous exercise (i.e. stair machine, jogging, running, tennis or badminton);
41 out of 88 patients (46.5%) carry out moderate exercise (i.e. fast walking,
aerobic class, strength training, or swimming); however, 75 out of 88 participants
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(85%) walked a median of 1h per day (range 0.08-6h). Finally, 82 out of 88
participants (93.2%) spent a median of 6h/day sitting (range 1-14h).
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Discussion

This clinical audit assessed the characteristics of constipation in 100 patients with
Multiple Sclerosis (pwMS) using the Neurology services at the Royal London
Hospital. No previous audits of bowel function have been performed on this patient
population.

Constipation is often regarded as the infrequency of bowel movements when in fact
involves several symptoms and factors that vary in intensity from one patient to
another. Therefore an individualized approach to constipation would be always
recommended since a combination of factors such as poor diet, reduced or lack of
physical activity and depression may affect the digestive system of pwMS.
Medications and supplements may also contribute to constipation, considerably
affecting patients’ quality of life.

Patients’ perception on constipation was recorded by the CCCS test. A cut-off score
> 15 suggested of constipation, however most participants (96%) scored <15
points in a scale of 0-30. These findings sharply contrast with studies suggesting
that in the UK constipation affects between 3% and 15% of the population %),
Although this result does not translate into constipation, it does suggest that the
group still experienced several degrees on symptoms suggestive of constipation
that should be addressed in a further thorough study.

PAC-SYM was used to assess constipation severity on 83 patients. Most participants
(96.4%) scored <24, which indicated that constipation symptoms were from
moderate to less severe. 43.4% of patients (n=36) did not require straining to pass
bowel movements. However, 56.6% of patients (n=47) required moderate to mild
straining, while 7.2% of patients (n=6) had to deal with severe or very severe
straining. Given these results, there is much scope for improving, lessen and relieve
constipation symptoms by providing a 1-2-1 nutritional assessment and sport
guidance.

Patients’ quality of life questionnaire reflected the effort that patients made in order
to improving their life style and coping with challenging situations. 97% of patients
scored <60 points indicating that constipation had a low impact on their quality of
life. Further analysis would be needed in order to pursue this subject.

Studies suggest that in the UK incontinence affects 1.4% of the general population
over 40 years old ®®, Incontinence can dramatically disrupt the lives of individuals
who have this debilitating condition. The inability to control the passage of stool can
produce embarrassment and fear of such problem limiting daily activities and social
life. On a 24-score scale, St Marks’ data seemed to indicate that incontinence was a
lesser issue among male patients who scored <7 points. 91% of female participants
however scored <12, which showed a more considerable concern about this matter.
Additionally, 9% of female scored >20 points, indicating some of them have
suffered more upsetting incontinence situations. Further analyses needed.

Understandably, people with MS are more anxious about their future and (potential)
level of disability *®). This is a natural response to the uncertainty of the course of
MS and requires resource allocation to manage and improve their lives.
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The Hospital Anxiety and Depression Scale (HADS) showed that 23% and 25% of
female participants had either ‘borderline’ or ‘significant anxiety’. 14% and 18% of
male participants also show ‘borderline’ and ‘significant anxiety’ respectively. A
number of reasons could be underlying the gender difference here, including socio-
economic factors warranting further investigation.

The Physical Activity Test showed that 90.8% of patients carried out vigorous
(44.3%) or moderate (46.5%) exercise. However, I have concerns with regards to
the kind of exercise patients were undertaken (mostly low-impact). The main
reason for muscle wasting is the lack of exercise, however, this may also occur
when muscles do not undergo resistance training. The right frequency, intensity,
duration and modality of exercise employed as an intervention for a chronic
disease, it is fundamental for muscle toning ©%, It was also interesting to note that
85% of patients walked a median of 1h per day. Finally, 93.2% of patients spent a
median of 6h/day sitting.

Food diary data showed the low daily calorie intake participants consumed: 81.8%
of the 2,000 kcal/day recommended for female, and 68% of the 2,500 kcal/day
recommended for male. Micronutrients like potassium and vitamin-D recommended
intake were also lower than the daily-recommended intake. Sodium was the
exception. Water consumption was alarmingly lower than expected, since it totalled
35% (1.3L) of the recommended daily intake of 3.7L. This may be due to pwMS
having problems with bladder function (incontinence), who as a result limit their
fluid intake

The above data confirms the pressing need to improve nutritional education among
pwMS, in order to better patients’ nutritional health and quality of life.

The Bowel diary data showed that perception of constipation vary among patients.
52.9% of MS patients (n=9) recorded Type-3 stool, which is similar to what is often
reported by people with irritable bowel syndrome (typical for latent constipation).
Bowel habits and perception of constipation vary widely among populations. The
prevalence of constipation in the UK has been estimated from 8.2% to 52% “"). Our
audit suggests over 29% of pwMS suffer from constipation indicating the need to
improve our services for better bowel function and management in pwMS.
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Conclusion

Our findings show constipation is a significant problem among pwMS using the MS
services at the RLH. Almost one third of pwMS suffer from constipation indicating
this symptom complex is not sufficiently managed in the current setting with no
dedicated service available addressing bowel function in pwMS.

This audit should encourage further data collection and analysis to develop a
business case for specialised services, for example a multi-disciplinary clinic run
jointly by Neurology and Gastroenterology services.

Virtually all the tools used in this audit could be incorporated in clinical practice, for
example as an add-on to the questionnaires collected by the UK MS Society’s MS
Register. There is ample scope for developing a more comprehensive dataset and
analysis. Also, future studies should extend to the total population of MS patients at
the RLH. Additional anthropometric data (height, weight, BMI) should be included
as well as disease duration, the degree of disability, ethnicity, and religion, to
enable creation of an individualised service and empower patients to self-manage,
improve their nutrition and quality of life and avoid therefore acute admissions (due
to constipation), leading to saving for the National Health Service.
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