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Appendix 1: Change to protocol

Changes made to the published protocol28 due to the Covid-19 pandemic.

Recruitment
All recruitment in hospitals was ceased and we reverted to recruitment by social media only in the single-arm trial during the first waves of the pandemic. Recruitment in hospital was allowed by the NHS director in research in the feasibility RCT. 

Intervention
Two changes were made to the intervention:
1. In the interests of safety, all exercise sessions delivered by the clinical exercise instructor were delivered online.  That is, participants were not given the option of having the session conducted in-person as originally intended.
2. In the first wave of the UK pandemic there were concerns about transmission of the coronavirus on parcels delivered to the home. Hence, in the interests of safety and as a precaution, we did not post out to participants a biofeedback stabilizer to help them monitor intraabdominal pressure during exercise.

Measuring intervention adherence and safety
Instead of providing a paper version of an exercise diary this was moved to online software as it was considered high risk during the first waves of the pandemic to post items out to participants. 

Patient-reported outcomes 
It was necessary to remove some outcome measures to avoid the use of NHS staff during the pandemic and to avoid the risk of viral infection from parcels. Hence, in the interests of safety and as a precaution, Hernia Classification, muscle activation, body composition, and accelerometer measured physical activity were not measured.
Eligibility
Following initial ethical approval and after discussion with clinical teams on both sites, it was decided that the exclusion of patients who had undergone a previous hernia repair was not required. This patient group have a high risk of hernia recurrence, and would benefit from the intervention in the same way as those with an existing parastomal bulge. The approval for this amendment was delayed due to the Covid-19 pandemic. The approval to include patients with a previous hernia repair came with only 2 weeks remaining of recruitment and therefore did not involve any new patients who had undergone a repair. 


Appendix 2: Survey questionnaire

Please enter the study ID you have been given by the researcher 

Quality of Life questions

Under each heading, please choose ONE box that best describes your health TODAY.
MOBILITY
I have no problems in walking about
I have slight problems in walking about
I have moderate problems in walking about
I have severe problems in walking about
I am unable to walk about

SELF-CARE
I have no problems washing or dressing myself
I have slight problems washing or dressing myself
I have moderate problems washing or dressing myself
I have severe problems washing or dressing myself
I am unable to wash or dress myself

USUAL ACTIVITIES (e.g. work, study, housework, family or lesiure activities)
I have no problems doing my usual activities
I have slight problems doing my usual activities
I have moderate problems doing my usual activities
I have severe problems doing my usual activities
I am unable to do my usual activities

PAIN/DISCOMFORT
I have no pain or discomfort
I have slight pain or discomfort
I have moderate pain or discomfort
I have severe pain or discomfort
I have extreme pain or discomfort

ANXIETY/DEPRESSION
I am not anxious or depressed
I am slightly anxious or depressed
I am moderately anxious or depressed
I am severely anxious or depressed
I am extremely anxious or depressed

To help people say how good or bad their health is, we would like you to think about a scale (rather like a thermometer) on which the best state you can imagine is marked 100, and the worst state you can imagine is marked 0. We would like you to indicate how good or bad your own health is today, in your opinion. On a scale of 0-100 (100 being the best imaginable), how is your health today? Please enter the number in the box.

Stoma Quality of Life Scale

Please read each statement below and decide the way it applies to you. Some questions may seem to be more important to you than others; however, try to answer all questions to the best of your ability.

Rate your overall SATISFACTION with your life in general RIGHT NOW, again on a scale of 0-100 with 0 being totally unsatisfied and 100 being totally satisfied.

Rate your overall SATISFACTION with your life in general during the LAST MONTH, again on a scale of 0-100 with 0 being totally unsatisfied and 100 being totally satisfied.

For each of the following questions, please choose the answer that best corresponds to you (all answers are completely anonymous and confidential).
Never, Seldom, Occasionally, Frequently, Always, Not Relevant

I am able to participate in hobbies I enjoy
I am able to go out with my friends
My stoma interferes with my ability to work or attend college/university/school
I worry about travelling because of my stoma
I enjoy sexual activity
I feel attractive
My sexual partner is bothered by my stoma
It bothers me if others are aware I have a stoma
I worry about a lack of privacy when I need to empty my pouch
I feel comfortable in my clothing
I am satisfied with the foods I eat
I have financial concerns regarding my stoma supplies
I have problems with odour
I am able to share my feelings and concerns about my stoma with a family member or friend
I am embarrassed by gas (noises or rapid filling of bag)
I worry my stoma appliance will leak
I am bothered by skin irritation around the stoma
Social situations make me anxious
I can perform the same household and family duties

Body Image

In this questionnaire you will be asked how you feel about your appearance, and about any changes that may have resulted from your disease or treatment. Please read each item carefully, and choose the reply which comes closest to the way you have been feeling about yourself during the past week.
Not at all, A little, Quite a bit, Very much

Have you been feeling self-conscious about your appearance?
Have you felt less physically attractive as a result of your disease or treatment?
Have you been dissatisfied with your appearance when dressed?
Have you been feeling less feminine/masculine as a result of your disease or treatment?
Do you find it difficult to look at yourself naked?
Have you been feeling less sexually attractive as a result of your disease or treatment?
Did you avoid people because of the way you feel about your appearance?
Have you been feeling the treatment has left your body less whole?
Have you felt dissatisfied with your body?
Have you been dissatisfied about the appearance of your scar(s)?

Activity and Functioning

Please choose up to 5 important activities that you are having trouble with and/or are unable to perform at the moment as a result of the hernia at your stoma site. (e.g. putting on socks, swing a golf club). 

For each activity you have chosen, please use the 0 (unable to perform activity at all)-10 (able to perform activity the same as before) scale to let us know how hard you are finding that activity. 

Note: Only choose activities you are having trouble with, this may mean you only choose 2 or 3 activities. If so, leave the remaining questions blank.

Experiences in exercises

The following sentences refer to your overall experiences in exercise as opposed to any particular situation. Using the 1-5 scale below, please indicate the extent to which you agree with these statements.
I don't agree at all, I agree a little bit, I somewhat agree, I agree a lot, I completely agree, Not applicable

I feel I have to make a lot of progress in relation to the goal I want to achieve
The way I exercise is in agreement with my choices and interests
I feel I perform successfully the activities in my exercise programme
My relationships with the people I exercise with are very friendly
I feel the way I exercise is the way I want to
I feel exercise is an activity I do very well
I feel I have excellent communications with the people I exercise with
I feel the way I exercise is a true expression of who I am
I am able to meet the demands of the exercise I have been given
My relationships with the people I exercise with are close
I feel I have the opportunity to make choices with regard to the way I exercise

Confidence to exercise

For each of the following questions, please choose the number that corresponds to your confidence that you can do the tasks regularly at the present time from 0 (Not at all confident) – 10 (Totally confident).

How confident are you that you can do gentle exercises to strengthen your abdominal muscles?
How confident are you that you can do aerobic exercises such as walking and cycling?
How confident are you that you can exercise without it causing problems with your stoma?
How confident are you that you can exercise without it causing problems with your parastomal hernia?

Engaging and activating my abdominal and pelvic floor muscles when lifting something
Strongly agree, Tend to agree, Tend to disagree, Strongly disagree

Is something I do automatically
Is something I do without having to consciously remember
Is something I do without thinking
Is something I start to do before I realise I'm doing it

Parastomal Hernia

How soon after surgery did you notice your bulge/hernia?
Less than 3 months/ 3-6 months/ 6-12 months/ 12-24 months/ more than 24 months
Do you get pain associated with your bulge/hernia?
Yes/No
If Yes how bad is the pain on a scale of 1-10?
Does your pain affect any of the following? Select ALL that apply
Being active or participating in your hobbies/ Completing your day to day activities/ Lifting items you find heavy/ Doing your job
What size do you currently consider your bulge/hernia to be?
Very small/ Small/ Medium/ Large/ Very large
Is your bulge/PSH larger than 5cm diameter (a tennis ball is around 6cm)?
Yes/No
Do you use any of the following to help manage your bulge/hernia? Please select ALL that apply:
Support garments/ Exercises/ Dietary management or restriction/ Other	
On a scale of 0-10 how well do you feel you are managing your bulge/hernia at the moment 
0 being not managed at all; 10 being very well managed
How do you feel about your body image in relation to your parastomal bulge?
0 – not at all happy – 10 completely happy
Does your bulge/hernia affect any of the following? Please select ALL that apply.
Your stoma output/ your bag adherence/ Other bag issues/ The food you eat/ Other
Have you ever considered a surgical repair for your bulge/hernia?
Yes/No
Are you currently considering a surgical repair for your parastomal bulge?
     Yes/No

Your Physical Activity

In the PAST WEEK, on how many days have you done physical activity indoors (e.g., online exercise class, self-workout, yoga)?
0, 1, 2, 3, 4, 5, 6, 7

What was the usual length of your activity (in minutes)?

In the PAST WEEK, on how many days have you done physical activity outdoors (e.g., walk, run, cycle)?
0, 1, 2, 3, 4, 5, 6, 7

What was the usual length of the activity (in minutes)?






























Appendix 3: Missing data rate for the outcome measures
	Outcome measure
	Missing data rate %

	
	Single arm trial (n=8)
	Feasibility RCT

	
	
	Control (n=4)
	Intervention (n=4)

	EQ5D Descriptive Score
	12.5
	0
	0

	EQ5D VAS
	0
	0
	0

	Stoma-QOL Now
	0
	25
	0

	Stoma-QOL Past Month
	0
	25
	25

	Stoma-QOL Work/Social Functioning
	37.5
	100
	50

	Stoma-QOL Sexuality/Body Image
	37.5
	75
	50

	Stoma-QOL Stoma Function
	0
	0
	0

	Stoma-QOL Financial Concerns
	0
	0
	0

	Stoma-QOL Skin Irritation
	0
	0
	0

	Self-Efficacy
	0
	25
	0

	Physical Activity
	0
	0
	0

	Do you have pain associated with your bulge/hernia?
	0
	0
	0

	What size do you consider your bulge/hernia to be?
	0
	0
	0

	Is your bulge/hernia larger than 5cm diameter?
	0
	0
	0

	How do you feel about managing your bulge/hernia?
	0
	0
	25

	How do you feel about your body image in relation to your bulge/hernia?
	0
	0
	0

	How you ever considered surgical repair?
	12.5
	50
	0

	Are you currently considering surgical repair?
	0
	25
	0


















Appendix 4: Results of outcomes

Results of the paired t-tests showing mean difference between baseline and follow-up in the single arm trial are presented below:
 
	Scales (range)
	N
	Baseline Mean (SD)
	Follow-up Mean (SD)
	Mean difference (SD)
	95%CI

	EQ5D Descriptive Score (-1 – 1)
	7
	0.55 (0.40)
	0.62 (0.33)
	0.07 (.23)
	-0.13; 0.28

	EQ5D VAS (0-100)
	8
	60.00 (27.26)
	71.00 (24.69)
	11.00 (11.81)
	1.13; 20.87

	Stoma-QOL Now (0-100)
	8
	65.63 (32.12)
	65.00 (30.36)
	-0.63 (11.16)
	-9.96; 8.71

	Stoma-QOL Past month (0-100)
	8
	61.88 (32.84)
	63.75 (29.97)
	1.88 (11.00)
	-7.32; 11.07

	Stoma-QOL Work/Social Function (0-100)
	5
	59.17 (28.78)
	67.50 (23.46)
	8.33 (13.50)
	-8.43; 25.10

	Stoma-QOL Sexuality/Body Image (0-100)
	5
	70.00 (23.72)
	65.00 (21.51)
	-5.00 (7.07)
	-13.78; 3.78

	Stoma-QOL Stoma Function (0-100)
	8
	68.23 (26.06)
	65.63 (17.64)
	-2.60 (13.90)
	-14.22; 9.02

	Stoma-QOL Financial Concerns (0-100)
	8
	84.38 (35.20)
	100.00 (0)
	15.63 (35.20)
	-13.80; 45.05

	Stoma-QOL Skin Irritation (0-100)
	8
	65.63 (18.60)
	59.38 (29.69)
	-6.25 (17.68)
	-21.03; 8.53

	Body Image Scale (0-30)
	8
	12.63 (10.56)
	13.88 (9.00)
	1.25 (3.28)
	-1.50; 4.00

	Self-Efficacy (1-10)
	8
	6.41 (3.32)
	7.63 (2.57)
	1.22 (1.47)
	-0.01; 2.45

	Patient Specific Functional Scale (0-10)
	7
	2.53 (1.87)
	3.88 (2.61)
	1.35 (1.31)
	0.14; 2.56

	Physical activity 
	8
	244.38 (233.72)
	179.00 (165.27)
	-65.38 (173.90)
	-210.76; 80.01

	Ability to manage hernia
	8
	5.25 (2.87)
	6.13 (3.72)
	0.88 (1.55)
	-0.42; 2.17

	Body image in relation to bulge/hernia
	8
	2.75 (3.45)
	3.00 (3.34)
	0.25 (1.49)
	-0.99; 1.49



 


Results of the independent t-tests of mean change scores from baseline to follow-up of the control and intervention groups:

	Scales (range)
	Group
	N
	Baseline Mean (SD)
	Follow-up Mean (SD)
	Mean Change (SD)
	Mean difference (SD)
	95%CI

	EQ5D Descriptive Score (-1 – 1)
	Control
	4
	0.68 (0.09)
	0.78 (0.19)
	0.10 (0.17)
	0.13 (0.10)
	-0.13; 0.38

	
	Intervention
	4
	0.80 (0.06)
	0.77 (0.80)
	-0.03 (0.12)
	
	

	EQ5D VAS (0-100)
	Control
	4
	65.00 (17.80)
	83.13 (12.81)
	18.13 (13.44)
	18.13 (16.74)
	-22.75; 59.10

	
	Intervention
	4
	85.00 (12.68)
	85.00 (23.45)
	0 (30.67)
	
	

	Stoma-QOL Now (0-100)
	Control
	3
	66.67 (23.09)
	65.83 (27.42)
	-0.83 (25.54)
	-5.58 (12.57)
	-37.90; 26.74

	
	Intervention
	4
	89.00 (8.60)
	93.75 (6.29)
	4.75 (4.11)
	
	

	Stoma-QOL Past month (0-100)
	Control
	3
	71.67 (20.21)
	65.83 (27.42)
	-5.83 (17.01)
	-18.83 (10.43)
	-47.80; 10.14

	
	Intervention
	3
	82.00 (10.82)
	95.00 (5.00)
	13.00 (6.08)
	
	

	Stoma-QOL Work/Social Function (0-100)
	Control
	0
	-
	-
	-
	-
	-

	
	Intervention
	2
	87.50 (5.89)
	75.00 (5.89)
	-12.50 (0)
	
	

	Stoma-QOL Sexuality/Body Image (0-100)
	Control
	1
	30.00
	35.00
	5.00
	12.50 (4.33)
	-42.52; 67.52

	
	Intervention
	2
	82.50 (10.60)
	75.00 (14.14)
	-7.50 (3.54)
	
	

	Stoma-QOL Stoma Function (0-100)
	Control
	4
	46.88 (19.06)
	42.71 (22.41)
	-4.17 (5.89)
	-22.92 (7.12)
	-40.33; -5.51

	
	Intervention
	4
	55.21 (17.47)
	73.96 (18.44)
	18.75 (12.96)
	
	

	Stoma-QOL Financial Concerns (0-100)
	Control
	4
	87.50 (25.00)
	87.50 (25.00)
	0 (0)
	-
	-

	
	Intervention
	4
	100.00
	100.00
	0 (0)
	
	

	Stoma-QOL Skin Irritation (0-100)
	Control
	4
	50.00 (20.41)
	25.00 (20.41)
	-25.00 (35.36)
	-43.75 (21.35)
	-95.99; 10.28

	
	Intervention
	4
	43.75 (31.46)
	62.50 (25.00)
	18.75 (23.94)
	
	

	Body Image Scale (0-30)
	Control
	4
	10.75 (6.65)
	11.25 (5.32)
	0.50 (1.73)
	2.75 (2.85)
	-4.23; 9.73

	
	Intervention
	4
	7.00 (4.16)
	4.75 (2.22)
	-2.25 (5.44)
	
	

	Self-Efficacy (1-10)
	Control
	3
	3.33 (1.33)
	4.50 (1.80)
	1.17 (1.92)
	-0.02 (1.05)
	-2.72; 2.68

	
	Intervention
	4
	8.38 (0.63)
	9.56 (0.55)
	1.19 (0.83)
	
	

	Patient Specific Functional Scale (0-10)
	Control
	3
	3.21 (0.66)
	2.94 (0.42)
	-0.27 (0.69)
	1.57 (0.80)
	-1.86; 4.99

	
	Intervention
	1
	5.33
	3.50
	-1.83
	
	

	Physical activity 
	Control
	4
	286.00 (452.79)
	297.50 (259.28)
	11.50 (406.87)
	322.75 (439.25)
	-752.04; 1397.54

	
	Intervention
	4
	731.25 (598.67)
	420.00 (519.47)
	-311.25 (778.59)
	
	

	Ability to manage bulge/hernia
	Control
	4
	5.75 (3.20)
	4.25 (1.71)
	-1.50 (1.73)
	-4.17 (1.80)
	-8.79; 0.45

	
	Intervention
	3
	5.33 (1.16)
	8.00 (2.00)
	2.67 (3.06)
	
	

	Body image in relation to bulge/hernia
	Control
	4
	2.75 (2.50)
	1.00 (1.41)
	-1.75 (1.89)
	-2.50 (2.94)
	-9.69; 4.67

	
	Intervention
	4
	4.75 (4.27)
	5.50 (1.73)
	0.75 (5.56)
	
	



Descriptive statistics for questions related to bulge/hernia are presented below:

	Outcome measure
	Single arm trial
	Feasibility RCT

	
	Baseline n (%)
	Follow-up n (%)
	Control
	Intervention

	
	
	
	Baseline n (%)
	Follow-up n (%)
	Baseline n (%)
	Follow-up n (%)

	Do you have pain associated with your bulge/hernia?
	Yes
	7 (87.5)
	8 (100)
	2 (50.0)
	1 (25.0)
	3 (75.0)
	1 (25.0)

	
	No
	1 (12.5)
	0
	2 (50.0)
	3 (75.0)
	1 (25.0)
	3 (75.0)

	If yes, what is your pain score (Mean (SD))
	4.71 (2.87)
	4.88 (3.09)
	2.00 (1.41)
	7.00 
	1.33 (0.58)
	1.00

	Does your pain affect any of the following:
	Being active or participating in your hobbies
	6 (75.0)
	6 (75.0)
	0
	1 (25.0)
	0
	0

	
	Completing your day-to-day activities
	6 (75.0)
	6 (75.0)
	0
	1 (25.0)
	0
	0

	
	Lifting items you find heavy
	6 (75.0)
	7 (87.5)
	1 (25.0)
	1 (25.0)
	2 (50.0)
	0

	
	Doing your job
	2 (25.0)
	1 (12.5)
	0
	0
	0
	0

	
	Other
	0
	0
	1 (25.0)
	0
	0
	0

	What size do you consider your bulge/hernia to be?
	Small
	2 (25.0)
	1 (12.5)
	0
	0
	1 (25.0)
	2 (50.0)

	
	Medium
	3 (37.5)
	3 (37.5)
	3 (75.0)
	0
	2 (50.0)
	2 (50.0)

	
	Large
	2 (25.0)
	3 (37.5)
	1 (25.0)
	3 (75.0)
	0
	0

	
	Very large
	1 (12.5)
	1 (12.5)
	0
	1 (25.0)
	1 (25.0)
	0

	Is your bulge/hernia larger than 5cm diameter?
	Yes
	7 (87.5)
	6 (75.0)
	3 (75.0)
	4 (100.0)
	2 (50.0)
	2 (50.0)

	
	No
	1 (12.5)
	2 (25.0)
	1 (25.0)
	0
	2 (50.0)
	2 (50.0)

	Do you use any of the following to help manage your bulge/hernia:
	Support garments
	8 (100)
	8 (100)
	3 (75.0)
	3 (75.0)
	4 (100.0)
	4 (100.0)

	
	Exercises
	5 (62.5)
	6 (75.0)
	0
	1 (25.0)
	0
	4 (100.0)

	
	Dietary management or restriction
	3 (37.5)
	4 (50.0)
	0
	0
	0
	0

	
	Other
	0
	0
	0
	0
	0
	0

	Does your bulge/hernia affect any of the following:
	Your stoma output
	2 (25.0)
	3 (37.5)
	0
	1 (25.0)
	2 (50.0)
	0

	
	Your bag adherence
	1 (12.5)
	2 (25.0)
	3 (75.0)
	3 (75.0)
	1 (25.0)
	2 (50.0)

	
	Other bag issues
	0
	1 (12.5)
	2 (50.0)
	0
	1 (25.0)
	1 (25.0)

	
	The food you eat
	3 (37.5)
	3 (37.5)
	1 (25.0)
	0
	0
	0

	
	Other
	0
	1 (12.5)
	0
	0
	1 (25.0)
	0

	How you ever considered surgical repair?
	Yes
	3 (37.5)
	3 (37.5)
	2 (50.0)
	1 (25.0)
	2 (50.0)
	3 (75.0)

	
	No
	5 (62.5)
	4 (50.0)
	2 (50.0)
	1 (25.0)
	2 (50.0)
	1 (25.0)

	Are you currently considering surgical repair?
	Yes
	2 (25.0)
	3 (37.5)
	1 (25.0)
	1 (25.0)
	1 (25.0)
	2 (50.0)

	
	No
	6 (75.0)
	5 (62.5)
	3 (75.0)
	2 (50.0)
	3 (75.0)
	2 (50.0)
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