Data file S2: Field questionnaire study to inform mode of administration.
We have included the following documents in this file:

1) Healthcare provider questionnaire (English)

2) Patient questionnaire (English)

3) Patient questionnaire (Hindi)



To be self-administered

CONSENT TO PARTICIPATE IN INTERVIEW

Please read this form fully and consent where requested. You have been asked to participate in a
study conducted by researchers at the Massachusetts Institute of Technology (M.I.T.) and
Operation Asha in New Delhi. Insights gathered from you and other participants will be used in
writing and publishing a paper and theses about patients with tuberculosis and healthcare
providers who treat tuberculosis. Though direct quotes from you may be used in the paper with
your permission, we will never ask you for your name or other identifying information. You
were selected as a possible participant in this study because you are a healthcare provider who
works with tuberculosis patients in India. You should read this information and ask questions
about anything you do not understand before deciding whether or not to participate.

* This questionnaire is voluntary. You have the right not to answer any question, and to stop the
questionnaire at any time or for any reason. In the event you choose to end the questionnaire, all
information you provide will be deleted and omitted from the final paper. We expect that the
questionnaire will take about 10-15 minutes.

* You will not be compensated for this questionnaire. You will receive no direct benefits from
participating in this research study. However, your responses may help us learn more about
developing drug delivery technologies for tuberculosis.

« If you have questions at any time about the study or the procedures, you may contact our
research supervisor, Dr. Robert Langer via email at rlanger@mit.edu.

* This project will be completed by August 2018. All questionnaire responses will be stored
securely.

I understand the procedures described above. My questions have been answered to my
satisfaction, and | agree to participate in this study.

(Please check all that apply)
1 1 have read the above information, and I voluntarily agree to participate.
1 1 am 18 years of age or older.

1 1 give permission for any direct quotes from in this questionnaire to be included in
publications resulting from this study.

If you feel you have been treated unfairly, or you have questions regarding your rights as a
research subject, you may contact the Chairman of the Committee on the Use of Humans as
Experimental Subjects, M.I.T., Room E25-143b, 77 Massachusetts Ave, Cambridge, MA, USA
02139, phone 1-617-253-6787.

For any questions about the questionnaire, please contact the study coordinators, Daniel Fulop
(+91 98118 73418) or Malvika Verma (+91 70427 70938).
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1. What is the name of the facility that you currently work in?

2. What type of facility do you currently work in? Mark all that apply.
Sub Centre
Primary Health Centre
Community Health Centre
Sub-divisional Hospital
District Hospital
Tuberculosis Clinic
Tuberculosis Hospital
Medical College
Private Clinic
Mobile Clinic
Operation ASHA DOTS Clinic
Other:

3. How many patients do you see per working day? Please provide a number estimate.
Less than 10
10-20
20-50
50-100
More than 100

4. How many patients suffering from tuberculosis do you see per working day? Please provide
a number estimate.
Less than 10
10-20
20-50
50-100
More than 100

5. How much time on average do you spend with a patient suffering from tuberculosis during a
(non-diagnostic) visit? Please provide a number estimate.
Less than 5 minutes
5-10 minutes
10-30 minutes
30-60 minutes
More than 60 minutes
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6. On average, how often do you see patients with tuberculosis?
Every day
2-3 times a week
Once a week
Several times a month
Once a month
Once every 6 months or less often
Never

7. Out of 100 patients, how many patients do you think miss a dose of their regimen?
out of 100

8. Why do you think patients miss a dose of their regimen? Mark all that apply.

_____ The patient suffers from side effects from the medication.

_____The patient feels that the medication does not work or the patient sees no effect from taking
the medication.

_____ The patient feels better and does not think he or she needs the medication.

_____ The patient forgot to take the medication.

_____The patient moved or went to visit a different city and was unable to come to the clinic.
_____ The patient feels a social stigma associated with taking the medication.

_____ The patient is unable or does not want to come to the clinic.

If you selected “The patient is unable or does not want to come to the clinic,” please continue to
question 8A. Otherwise continue to question 8B.

8A. Why is the patient unable or why does the patient not want to come to the clinic?

8B. Do you have any other reasons why patients might skip taking their medication?

9. What can happen to patients who skip doses of tuberculosis medication? Mark all that apply.
_____They can get better.
_____They can stay sick and never get better.
_____They can infect others with tuberculosis.
____Itcan be harder to treat tuberculosis in the future.
_____ They candie.
Other:
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10. If you had 100 rupees to help your patients adhere to treatment, how would you allocate it
amongst the following programs? The total cost should add up to 100 rupees. Use integer
numbers only.

rupees to develop a medicine that can reduce number of times medication is taken: for
example, only needing to take medication once a week or once a month, to replace the
current 3-7 times a week.

rupees to send reminders to patients to take their medication via cell phone call or
SMS 3-7 times a week.

rupees to send a healthcare worker or family member to the patient’s home to remind
them to take medication.

rupees to provide a reward to patients if they take their medication.

We are developing solutions to provide anti-tuberculosis medication less frequently at the
hospital. This would take the place of the patient coming to the tuberculosis clinic every day. We
are working on different strategies to do this.

One strategy involves a Ryle’s (nasogastric) tube placement for deployment of a drug delivery
device with tuberculosis medication. Following deployment of the device, the Ryle’s
(nasogastric) tube can be removed in the same visit as deployment After all the medication has
been released, the patient will return to the hospital for a new drug delivery device to be
deployed via the Ryle’s (nasogastric) tube.

11. Have you inserted a Ryle’s (nasogastric) tube in a patient previously?
Yes
No

12. How many times have you placed a Ryle’s (nasogastric) tube in a patient during the last
year?
0
1-10 times
10-50 times
50-100 times
100-200 times
More than 200 times
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13. Do you agree or disagree with the following statements?

Agree or Disagree Ryle’s (nasogastric) tubes can be used with patients infected with
tuberculosis.
Agree or Disagree Our hospital (or clinic if not part of a hospital) places Ryle’s

(nasogastric) tubes.

If you selected Agree for “Our clinic/hospital places Ryle’s (nasogastric) tubes,” please continue
to question 13A. Otherwise continue to question 14.

13A. Who is responsible for placing Ryle’s (nasogastric) tubes in patients at your
clinic/hospital?
Medical student
Medical intern/resident (MBBS/MD)
Fellow (MBBS/MD)
Attending/Consultant Generalist provider
Attending/Consultant Specialist provider
Attending/Consultant Infectious disease specialist provider
Pharmacy Student
Pharmacist (B-PHARMA)
Nurse (GNM)
Nurse (BSc.N)
Nurse practitioner
Medical Assistant
Other:

14. Would you (or your staff) be able to place Ryle’s (nasogastric) tubes to deliver a drug
delivery device with tuberculosis medication?
Yes
No

15. Do you anticipate any challenges in providing these in your practice?
No
Yes

If you selected “Yes,” what are the challenges? Mark all that apply.

Ryle’s (nasogastric) tube procedures will require training of myself and my clinical
support staff.

A Ryle’s (nasogastric) tube procedure will take too long.

Patients will not agree to the Ryle’s (nasogastric) tube procedure.

Other:
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Additionally, we are exploring alternative methods that involve taking up to 30 large capsules in
one visit to the hospital to deliver tuberculosis medication.

16. Would you (or your staff) be able to support the directly observed administration of these
capsules?
Yes
No

17. Do you anticipate any challenges in providing these in your practice?
No
Yes

If you selected “Yes,” what are the challenges? Mark all that apply.

Direct observation of administering 30 large capsules will require training of myself
and my clinical support staff.

Direct observation of administering 30 large capsules will take too long.

Patients will not agree to swallowing 30 large capsules in one visit.

Other:

Another strategy we are exploring involves drinking 2 liters of water, which contains
tuberculosis medication. The water and medication mixture would need to be administered
during one visit to the hospital.

18. Would you (or your staff) be able to support the directly observed administration of 2 liters
of water-medication mixture?
Yes
No

19. Do you anticipate any challenges in providing these in your practice?
No
Yes

If you selected “Yes,” what are the challenges? Mark all that apply.

Direct observation of administering 2 liters of the water-drug mixture will require
training of myself and my clinical support staff.

Direct observation of administering 2 liters of the water-drug mixture will take too
long.

Patients will not agree to drinking 2 liters of the water-drug mixture in one visit.

Other:
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20. Depending on the availability of these different methods, do you think patients suffering
from tuberculosis would be willing to take their medication using any of these options? All
the options would need to be directly observed at your clinic/hospital. Check all that apply.

Swallowing 30 capsules
Ryle’s (nasogastric) tube
Drinking 2 liters of water-drug mixture

If you selected “Swallowing 30 capsules,” then go to 20A.
If you selected “Ryle’s (nasogastric) tube”, then go to 20B.
If you selected “Drinking 2 liters of water-drug mixture”, then go to 20C.

20A. How many times do you believe patients would be willing to come to the tuberculosis
clinic to swallow 30 capsules in 1 one visit?

Once per week

Twice per month

Once per month

Once every 2 months

Once every 4 months

20B. How many times do you believe patients would be willing to come to the tuberculosis
clinic to have a device inserted through the Ryle’s tube?

Once per week

Twice per month

Once per month

Once every 2 months

Once every 4 months

20C. How many times do you believe patients would be willing to come to the tuberculosis
clinic to drink 2 liters of a water-drug mixture?

Once per week

Twice per month

Once per month

Once every 2 months

Once every 4 months
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Demographics:
21. Are you between the age of
18-24?
25-34?
35-44?
45-54?
55-64?
65-74?
75+?

22. What is your gender?
Male
Female
Other

23. What is your highest level of education?
Nursing degree (GNM, BSc.N, NP)
Professional degree (MBBS/MD)
Doctoral degree (PhD)

24. Which of the following best describes you:
Medical student
Medical intern/resident (MBBS/MD)
Fellow (MBBS/MD)
Attending/Consultant Generalist provider
Attending/Consultant Specialist provider
Attending/Consultant Infectious disease specialist provider
Pharmacist (B-PHARMA)
Nurse (GNM)
Nurse (BSc.N)
Nurse practitioner
Medical Assistant
Other:

25. How long have you worked on the treatment of tuberculosis?
Less than 1 year
1-5 years
6-10 years
11-15 years
More than 15 years
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[Fill this out before each interview. The information below refers to the location of the hospital
or clinic.]

Hospital/Clinic Name:
Interpreter’s Name:
Date:
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Before Consent:

Have you already been surveyed?
Yes
No

[If subject answers No, then continue with consent form.]
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Before Interview:

[Ensure subject agrees to participate in the interview by reading the lines below:]
CONSENT TO PARTICIPATE IN INTERVIEW

You have been asked to participate in a research study conducted by researchers at the
Massachusetts Institute of Technology (M.1.T.) and Operation Asha in New Delhi. We have
come here to understand your experience at the clinic today. Insights gathered from you and
other participants will be used in writing and publishing a paper and theses about patients with
tuberculosis and doctors who treat tuberculosis. Though direct quotes from you may be used in
the paper with your permission, we will never ask you for your name or other identifying
information. You were selected as a possible participant in this study because you are a patient at
a tuberculosis clinic in India. You should listen to this information and ask questions about
anything you do not understand before deciding whether or not to participate.

* This interview is voluntary. You have the right not to answer any question, and to stop the
interview at any time or for any reason. In the event you choose to end the interview, all
information you provide will be deleted and omitted from the final paper. We expect that the
interview will take about 10-15 minutes.

* You will not be compensated for this interview, and what you say or do will not affect your
treatment in any way.

* This project will be completed by August 2018. All questionnaire responses will be stored
securely.

Please respond True or False to each option below:

[ ] You understand the procedures described above. Your questions have been answered to your
satisfaction, and you agree to participate in this study.

[ ] You are 18 years of age or older.

[ ] You give permission for any direct quotes from this interview to be included in publications
resulting from this study.

[Ensure subject responds True to all three statements and then take their fingerprint as evidence
of consent:]

If you feel you have been treated unfairly, or you have questions regarding your rights as a
research subject, you may contact the Chairman of the Committee on the Use of Humans as
Experimental Subjects, M.L.T., Room E25-143b, 77 Massachusetts Ave, Cambridge, MA, USA
02139, phone 1-617-253-6787
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We will now begin the interview. Any answers you provide will not affect your treatment. Please
be honest with your answers, as this will support us in our research on tuberculosis to help
patients.



To be administered in a face-to-face interview in local language (ex. Hindi) 5

Interview:

1. Are you at the clinic today to receive treatment for tuberculosis?

Yes

No
[If subject answers Yes, then continue to question 2. Otherwise say: “Thank you very much” and
stop the survey.]

2. Why are you at the tuberculosis clinic today?
Directly observed treatment
Routine monitoring
Had side effects from treatment
Other

3. How much time did you spend commuting to the tuberculosis clinic today?
Less than 10 minutes
10-30 minutes
30-60 minutes
60-90 minutes
More than 90 minutes— About how long?

4. How much did it cost to commute to the tuberculosis clinic today?
Zero rupees
1-10 rupees
10-50 rupees
50-100 rupees
100-300 rupees
300-500 rupees
More than 500 rupees— About how much?

5. Did you have to miss work/school or arrange for paid child care to come to the tuberculosis
clinic today?
Yes: Work _ School _ Childcare_
No:
Not Applicable

6. Respond True or False or Not sure for the following statements:
True or False or Not Sure___ Tuberculosis is caused by bacteria.
True or False or Not Sure___ Tuberculosis is directly caused by smoking.

True or False or Not Sure Tuberculosis directly causes lung cancer.
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True or False or Not Sure Tuberculosis can be cured.

7. Out of 100 patients with tuberculosis, how many do you think miss a dose of their regimen?
out of 100

8. Thinking about a time or times you missed a dose of your tuberculosis medication, please
respond True or False:
[Change first person to 3" person]

True__ orFalse_ I missed a dose because | suffered from side effects from the medication.
True_ orFalse_ I missed a dose because | feel that the medication does not work or | see
no effect from taking the medication.

True_ orFalse_ I missed a dose because | felt better and did not think | needed the
medication.

True__ orFalse_ I missed a dose because | forgot to take my medication.

True__ orFalse___ 1 moved or went to visit a different city and was unable to come to the
clinic.

True_ orFalse I missed a dose because | came to the clinic, but there was nobody here
to give me my treatment.

True__ orFalse__ | was unable or did not want to come to the clinic.

[1If subject answers True to “I was unable or did not want to come to the clinic”, then go to 8A.
Otherwise, go to 8B.]

8A. Why were you unable or why did you not want to come to the clinic?

8B. Do you have any other reasons why you might be unable to take your medication?

9. What can happen to people with tuberculosis who skip doses of tuberculosis medication?
Respond True or False or Not Sure:
True or False or Not sure They can get better.

True_ orFalse_ orNotsure_  They can stay sick and never get better.
True_ orFalse__ orNotsure_ They can infect others with tuberculosis.
True_ orFalse_ orNotsure__Itcan be harder to treat tuberculosis in the future.
True__ orFalse__ They can die.

10. Respond True or False if you think the following solutions would help you follow a
treatment regimen.
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True_ orFalse_ Reduce number of times medication is taken: for example, only needing
to take medication once a week or once a month, to replace the current 3-7 times/week treatment.
The medicine would still be just as effective, you would simply need to take it less frequently.
The total treatment period remains the same.

True__ orFalse__ Send reminders to take medication via a cell phone call or SMS 3-7
times a week.

True__ orFalse__ Have a healthcare worker or family member come to your home to
remind you take medication.

True__ orFalse__ Provide a reward to you if you take your medication.

We are developing solutions so that you can get medicine less frequently at the hospital. For
example, you can go to the hospital once a week, once every 2 weeks, or once a month at a
hospital. This would take the place of going to the tuberculosis clinic every day and save you
time and money. We have different strategies to do this:

(A) One involves swallowing 30 large capsules in one visit to the hospital.
[Show jar with 30 “000 " size capsules]

(B) Another involves the use of a Ryle’s (nasogastric) tube to deploy a device containing your
tuberculosis medication.

[Remove Ryle’s (nasogastric) tube from package and show it to patient. Do not give it to them
until later.]

This is how a Ryle’s (nasogastric) tube works: First the doctor will put on a pair of clean gloves.
Then the doctor will explain the Ryle’s (nasogastric) tube procedure to you. The doctor will
apply xylocaine jelly, a local anesthetic, to prevent pain and make sure the Ryle’s (nasogastric)
tube passes through your nose into your stomach. The xylocaine jelly will be applied to the tube
and act as a lubricant.

[Show picture 1]

Then the tube is inserted through one nostril into the nose as shown here. The end of the tube
travels all the way into the stomach as shown in this picture.

[Show picture 2]

Ryle’s (nasogastric) tubes are commonly used for feeding and administering drugs when patients
cannot swallow. The device containing your tuberculosis medicine will be inserted into the
Ryle’s (nasogastric) tube and deployed into the stomach. Following deployment of the device,
the Ryle’s (nasogastric) tube can be removed during the same visit to the hospital, so the whole
procedure will last less than 10 minutes.

So, a doctor at a hospital will deploy a device through a Ryle’s (nasogastric) tube into the
stomach. This device will gradually release your medication. After all the medication has been
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released, you will return to the hospital and have a Ryle’s (nasogastric) tube placed again to
remove the device and put in a new device for the next round of medication.

Here is a Ryle’s (nasogastric) tube.
[Give subject the Ryle’s (nasogastric) tube to hold.]
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-

Picture 1
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Picture 2
Attributed to Cancer Research UK

10

Ryle’s
(nasogastric)
tube

Esophagus

Stomach

(https://commons.wikimedia.org/wiki/File:Diagram_showing_the_position_of a nasogastric_tu

be_ CRUK _340.svg), https://creativecommons.org/licenses/by-sa/4.0/legalcode
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(C) Another strategy involves drinking 2 liters of water, which contains the drug. The water-drug
mixture would need to be swallowed in one visit to the hospital.
[Show one 2L bottle of Bisleri.]

11. Depending on the availability of these different methods, would you be willing to do any of
these options? All of these options would be directly observed at the tuberculosis clinic.
Respond Yes if you are willing and No if you are unwilling.

[Read out all options to subject and show pictures of the options. Mark which ones they are

willing.]
Yes or No
[1If subject answers “Yes” then check boxes below.]
11A.

Swallowing 30 capsules
Ryle’s (nasogastric) tube
Drinking 2 liters of water-drug mixture

[If subject answers “Swallowing 30 capsules”, then go to 11A. If subject answers “Ryle’s
(nasogastric) tube ”, then go to 11B. If subject answers “Drinking 2 liters of water-drug
mixture”, then go to 11C.]

11A 1. How many times would you be willing to come to the tuberculosis clinic to swallow
30 capsules in 1 one visit?

Once per week

Twice per month

Once per month

Once every 2 months

Once every 4 months

11A_2. How many times would you be willing to come to the tuberculosis clinic to have a
device inserted through the Ryle’s tube?

Once per week

Twice per month

Once per month

Once every 2 months

Once every 4 months

11A 3. How many times would you be willing to come to the tuberculosis clinic to drink 2
liters of a water-drug mixture?

Once per week

Twice per month

Once per month
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Once every 2 months
Once every 4 months

12. Have you ever had a Ryle’s (nasogastric) tube placed in your stomach?
Yes
No

Don’t know/don’t remember

13. On this scale, how would you perceive the discomfort of a Ryle’s (nasogastric) tube
placement?
[Show Picture 3 and have subject point to number on scale.]

14. On this scale, how would you perceive the discomfort of swallowing all 30 capsules in this
jar in 1 visit to the hospital?
[Show Picture 3 and have subject point to number on scale.]

15. On this scale, how would you perceive the discomfort of drinking 2 liters of water in 1 visit
to the hospital?
[Show Picture 3 and have subject point to number on scale.]
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Picture 3: Visual Analog Scale
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Demographics:

16. Are you between the ages of

18-24?
25-34?
35-44?
45-547?
55-64?
55-64?
65-74?
75+

17. What is your gender?
Male
Female
Other

18. What is your highest current level of education?
No formal education
185! standard
6'"-8" standard
9t-10" standard
11-12" standard
Bachelor
Master
Professional degree
Doctoral degree

19. What is your level of employment?
Employed for wages
Self-employed
Out of work and looking for work
Out or work but not currently looking for work
Homemaker
Student
Retired
Other

20. How many hours do you work (or go to classes) in a day?
Hours per day
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21. How many days do you work (or go to classes) in a week?
Days per week

22. How often do you come to the clinic per week?

1X a week

2X a week

3X a week

4X a week

5X a week

6X a week

Every day

| come once every 2 weeks.

I come around once per month or less frequently.

23. In a typical visit, how much time passes from when you enter the clinic to when you leave
the clinic?
Less than 10 minutes
10-30 minutes
30-60 minutes
More than 60 minutes— About how long?

24. Is there anything else you would like to tell me about your experience at the clinic?
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