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Health-related quality of Life Instrument in Neuromuscular Disorders
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Medicine places its ultimate purpose at prolonging people’s healthy lives. Health-related quality of life (HRQoL) has emerged

as one of the key measures of medical practice. HRQoL, the most important patient-reported outcome, should include not

only functional status and disability as result of a disease but also patient’s handicaps and restriction of social participation as

result of the disease. Neuromuscular disorders as a whole comprise of wide constellation of various symptoms and signs,

which in turn, affect negative influence on patients’ functional status, psychological well-being, and tend to restrict patients’

financial and social achievement. The most influential HRQoL measures, either generic or neuromuscular disease-specific,

will be presented and discussed. Medical Outcomes Study Short Form 36-Item, EuroQoL-5 Dimensions, Individualized

Neuromuscular QoL Questionnaire, Norfolk Quality of Life Questionnaire-Diabetic Neuropathyare among the lists.
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Location, size of lesion, timing
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Body function & structure (impairment) cvites ( tmta ion) . Partlc.lpatlop (restrlctlon). .

.. o .. Performing and activity or task Taking part in social and/or family life
Muscle activity, coordination, spasticity . . . . . . ..

. . . . (e.g., clothing, walking stairs, (e.g., public transportation, working, living

(e.g., hemipharesis, aphasia, apraxia) L b .
communication) with family)

A |} )
Y v

Environmental factors
(e.g., help from family, easy accessibility of
domicile...)

Personal factors
(e.g., other comorbidities, physical fitness)

Figure 1. The International Classification of Functioning, Disability, and Health (ICF) proposed by the WHO.

Quality of life measure

Patient-reported outcomes (PROs)

Health related QoL

Figure 2. Conceptual frames of patient-reported outcomes, quality of life (QoL) measures and health-related QoL (HRQoL).
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(general health, GH)ol| &31= 53} 367112 FLAJE|o] itk o] & BuroQoL-5 Dimension-5 Level (EQ-5D-5L)-2 ©]5(mobility), A}
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Table 1. How PRO assessment can become unnecessarily burdensome for trial participants and staff’

Unnecessary burden on participants
* Questionnaires may be too long
* Questions may be
- Repetitive (particularly if multiple questionnaires are used and these assess the same or similar concepts)
- Irrelevant to the participant’s condition
- Intrusive (of a personal nature) for some participants
- Poorly worded (e.g., single questions may address multiple concepts)

- Difficult, i.e., wording may include difficult terminology for some participants or may be targeted at the incorrect reading level
(lower reading levels are typically recommended)

* PRO assessments may be too frequent, causing even brief questionnaires to become burdensome
* Response options may be unclear (i.e., scale numbers provided without scale anchors [not at all — very much]

* The mode of administration may be burdensome to participants (e.g., if the participants must attend the clinic simply to complete a questionnaire,
or log-in procedures for online assessment may be difficult for some participants)

* Participants may not understand the purpose for PRO assessment if this is not explained to them, which may contribute to feelings of burden
Unnecessary burden on trial staff

* Trial staff do not understand the purpose of PRO assessment due to poor training

» PRO data are collected but never analyzed or reported

» Trial staff need to provide high levels of assistance to participants due to a poorly chosen questionnaire, poorly worded questions, or difficult or
time-intensive administration method

* Assessments are too long, frequent, or repetitive

* The return method involves scanning a double-sided or stapled booklet

PRO; patient-reported outcome.

Table 2. Comparison of generic and condition-specific patient-reported outcome instruments®

Generic instruments Condition-specific instruments

Definition Developed to measure outcomes of patients with any health Developed to measure outcomes of patients with narrow range of
condition health conditions
Advantages Reliably captures major domains of health Designed to reliably measure specific patient outcomes
Can be administered to diverse sample of patients with any health More likely to capture clinically important changes after medical
condition intervention
Tend to be more widely used increasing familiarity with
instrument and interpretation of results
Can be used to compare outcomes of unrelated conditions
Disadvantages ~ May not be specific enough to capture all relevant patient Can only be used on select patients with select health conditions

outcomes

May not adequately capture changes after medical intervention May be more difficult to interpret clinical meaning due to limited
experience with use

Unable to compare outcomes of unrelated conditions
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Table 3. Examples of health related quality of life instruments

Classification Measurements

Korean
version

Copyright

General populations
Medical Outcomes Study 36-Ttem (SF-36v2)'"™"”

Most popular used measure

Comprehensive measure in measuring physical, social, and emotional functions

User friendly Short form developed and used
SF-12v2
SF-8
EuroQoL-5 Dimensions (EQ-5D), 3 or 5 levels for each dimension

Simple measure for use in different countries

Measuring physical function, self-care, activities living, pain/discomfort,

anxiety/depression
Patients can select certain domains depending on their status
Use visual Analogue Scale (VAS) range 0-100
WHO instrument for Measuring Quality of Life (WHOQOL)
WHOQoL-BREF"
Sickness Impact Profile (SIP)

Measuring subjective health status

Evaluating the behaviors due to illness or unhealthy status which present any behaviors

(i.e., sick leave)
Nottingham Health Profile
Difficulties in emotional, social, and physical health
Presenting the behaviors or difficulties due to emotional disorders

Schedule for Evaluation of Individual Quality of Life (SEIQoL)"

Patient can choose own important domains and put different weights on them. Total

score is 100% after adding all domain
Assessment of Quality of Life
Quality of Well Being
McGill Quality of Life Questionnaire-Revised (MQOL-R)"”
Disease-specific (neuromuscular disorders)
Amyotrophic lateral sclerosis

40-item ALS Assessment Questionnaire (ALSAQ—40)18’19

Physical mobility (10 items)
Activities of daily living and independence (10 items)
Eating and drinking (3 items)
Communication (7 items)
Emotional reactions (10 items)
5 options (Likert scale)
ALSAQ-5"
Short form of ALSAQ-40
ALS-specific Quality of Life-Revised (ALSSQOL-R)”'

ALS-specific Quality of Life-Short Form (ALSSQOL-SF)>
Short form of ALSSQOL-R

KALSSQ
OL-R+*

Oxford University
Innovation Limited
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Iz
0
T
20
ik
T
o
Y
o
TR
TE
o
1
ik
2
H1

Classification

Measurements

Korean

. ight
version Copyrig

Muscular dystrophy/myopathy

Individualized Quality of Life Questionnaire (INQoL)**

A total of 45 items divided into 10 domains

Protected M. R. Rose W
King’s College Hospital
NHS Foundation

4 symptom impact domains, 5 life domains, 1 treatment impact domain

4 symptom impact scores for weakness, fatigue, pain, and locking (myotonia)

5 QoL domain scores for things you do, independence, relationships, how you feel,

and the way you look

1 overall QoL score

2 treatment effect scores (positive and negative)

Valid also for diabetic polyneuropathy, chronic inflammatory demyelinating

polyradiculoneuropathy
Myasthenia gravis
MG Questionnaire (MGQ)25
MG Quality of Life 60 scale (MG-QOL60)>
MG Quality of Life 15 (MG-QOL15)*
Diabetic polyneuropathy

Norfolk Quality of Life Questionnaire-Diabetic Neuropathy (Norfolk QOL-DN)

2728 Copyrighted by Eastern

Virginia Medical School

212} s7e] S level) = AL 2 Sro]
2 g7ksh7]el 8 QoL vh- TiekslA 285k 4 Qlck. 17
U Zh dAl] thesie oAk AR 9ok SAe THIAl ke Tl
(cardinal score)@ C}EA] ¢rolof i}, EQ-5D-5L

ues)- 2 A0 AAARHE 7 Eur0Q0L94 Ao e sl
T} https://eurogol.org/ol| A ARFA] W8-S RIS &= glom, 3¢
07 S25}o] EQ-5D-5L, EuroQoL-5 Dimenstion-3 Level 5 3+
EE AMS 848 4= Qlti(Appendix 2).

AIARZ7 6] HRQoL] WHOQOLS] %2F$1 WHOQOL-BREF
£ Appendix 30 A}

A48 S0l HRQoLS: Hshis: clafsi Algteisich
Clinical Outcome Assessments (COAs)2] -22}2] g|o]gjHjo] Al
https://eprovide.mapi-trust.org/o]] ‘S-55 2738719 H= COA =4
T (instruments) = H-8o| AL} AglEo|Z]e] QoLE HAMEE
F7F B 5000] 7ol getch. Al78-4 3K neuromuscular dis-
orders) S thjAto 2 3F JfdlE] HRQoL & thEZQl ASE
8oy AAHS YAt eE 3t Individualized Neuromuscular
Quality of Life Questionnaire (INQoL), <19]%=4174 3] (amyotrophic
lateral sclerosis, ALS)S A0 2 6= 40-Item ALS Assessment
Questionnaire (ALSAQ-40), ALSAQ-402] =°F3]2l ALSAQ-5

<
o
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i
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o

A EZH(index val-

(Appendix 4), Amyotrophic Lateral Sclerosis- Specific Quality of
Life-Revised (ALSSQOL-R) 12]i7 ALSSQOL-R®] =oK<l
ALSSQOL-SF (Appendix 4), =52522S Aoz 3 MG
Questionnaire (Appendix 5), MG Quality of Life 60 Scale
(MG-QOL-60), MG-QOL-602] <2F& 91 MG-QOL-15, Z it
AR tiio 2 7k Norfolk QOL-DN 50| Qlc}. 7 A

off o gk g efofe the delofA e 2851014
1 f8de s B9 Qlof, INQOLS HHAE il
H(chronic inflammatory demyelinating polyradiculoneuropathy),
skeletal muscle channelopathy ZHAF] 442] 2 H7lol|we A &s)ct
(Table 3).*
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32) xlw kol F15he] A1 AREA S GAH ) EAR Astol, FAake] A48 EE(ol): W 2K WEske 2ol Qukt A A

A a3t EEE ) w2 T3} =24 st A5 134 gpolet
1 12 3 4 s

A T - B

o a3g gy a3 %Sy;i}q
33) s ohE AREY A el ZEle A 2 1 L2 L3 L4 s
34) U= U7} ob= ohE AlrsukE Avkel) 01 2 03 4 s
35) U= U Aol A4 vpwal Fo]eka o st} 1 02 03 L4 s
36) Upo] A7 Al Haa 2ot 01 02 13 (14 s

Permitted to use from RNAD corporation (https://www.rand.org/health-care/surveys_tools/mos/36-item-short-form/survey-instrument.html).
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Appendix 2. EQ-5D
1. EQ-5D-3L
2559
level 1. U} A x4 o] gich -
level 2. U= =4 ok &A417F gl 02
level 3. L= 52 3] Qlofof gk, s
7))
level 1. UH= 588 £ AL £:£ Qv 7] gtk ol
level 2. h 2} B8-8 517U 22 Q] tha 7%o] glek. o
lovel 3. Lhiz E4} 298 5170 28 A& % sick. 03
QT (l: U, B3, A, 75 B o]} 85
level 1. L= @4} 2. skt 20| gic. o1
level 2. L= U4 58 szt tha 11%o] 9k, o
level 3. UF 914 3H5-2 3 %= g} -
it
level 1. = E20[ 1} 2 7ol ik .
level 2. U= oA =o)L} B 7to] 9l 2
level 3. Lhi= - A1g Bo|u} Batol ek 03
2N P-g
level 1. U= B9kl AU $-25}17 ottt o1
level 2. L= Th4 BokshA L - 85)ek. o
level 3. U= o9 41814 ka7 L} -3t O3
2. EQ-5D-5L
o] % 3ol @ Astel A% ApehE 7 A el v A AT FALc
o154
U i) 15 2ol gk, -
U ) ofke] Ao it -
U 2t 7 A= AAo] gl 03
Uhz Asd) 413 Ao ek, O
he 28 4 gl s
247 )
He E4 A 8 Qe A8l gl g, -
U 84 AL 28 Rt ok XAl gl O
Ue EAAAY 2& ded $0 A= Aol - 3
U B2 WA 28 Q) Ag Aol et 4
U B4 ALY 28 A8 % gtk s
Ak BE(l: o, B, AL, 7% E o]} BE)
Ue o4 25 shetl A3 Aol /ith 01
U 94 852 shu ek 7] Sl O
Ue 84 &35S st S A= Aol Qi 3
U= 94 B85 skt A 2174l k. (4
e 4 B O 4 et s
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Appendix 2. Continued

~a
B

No
1o

U1

B

)

2

J))

03

)

04

A

s

A

()

a7 $-251 k.

o gt

02

3

)

4

s

3. EQ-VAS
dof| 1A

iy
O
o
o

=
™
i~

A7t ®

s
ES

004 1007}4)9]

Al

© The Euroqol Group

IZpete|n| 397 M22 £ 1, 2021

CHerM

102



MAZsEEe] A 2 gto] A He
Appendix 3. WHOQOL-BREF
%*J% A 25 <t B Aol Hiell doht ARste] Skl 7P gk Woo] AR TE vkl halo] ghale] 27l i)
“Eol” A7gselrhd 4ulo], “ds]” A4shA] ekgkrhd 1lo] ASH FHUTh 7 AL ¢ 5, BAlY] =AE WIshL 7 23t
AolAl 7P Akt 9] Mes &2 s1eh] 2418,
lt ALt 0%, 22 Bt 25%, 32 A7t 50%, 42 HLrt 75%, 52 A7) 100%E Uerdych
e 7F A2 il ile BAe 7Rt 5, BAlAl 7P A | jse] SaEmE AM 8.
1.4l FAle] 4ol A S oA Brishilsurk
o U L LA A= Ea - S
2. P42 A1) 297 Aol thsl dui whEsar gl 7t
B - TSk = = ==
o Sk = HulES AR orS fi ol ¢ 9k
Chre JAlo] Al 25 S e 28iA) od A5s Aoy @ol AsitieAs 2= 2Ltk
342 (WA A) BFo Qle) galo] sjof 3 A5 o= A= Wai=tha =YY}
e obyrt ot agot agt ol 2gr} - ol a1
4. A4S QS-S 2 8] el vt A =7t B a7
A obytt ozt 1=t} g go] 2yt i gol gtk
1 2
5.4l S dupy S71 4 Y7
A3 opych ozt agot a1t ol 2} - ol a1
1 2
6. FAI2 P19 gro] of = H= o] glrhil =34 7}?
A obtt ozt 1=t} g go] 2yt i gol gt
1 2
7. A Aup 2 Al RS S dsuk
A& ot} o7k gt} gt To] 23t vl wol 1%
1 2
8. Gal> A gl A o ebdsiriar =AUzt
A obytt ozt 1=t} g go] a8t i gol gt
1 2
9. FAL At ol 2 FARA O A HY 7
A8 opych ozt agot It ol 2gr} - ol a1
1 2
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ohe BASS A 2% BHOES EFHA) FAlo] ofw

A5 el 2

3 915 AU AE 25 AT Gz

Fr g a4t} Wol 28t} AHo=r It
1 2
11. ZA1 2] A1A A @) K of TrE3 Y712 Q5 71?
& ot o7t gt a4t} wol 18t} AHo=m It
1 2
12. G412 G419 HQ & wEAZ 5= Q= T 83 =5 73 5 YR
A& opr Sl gwh- = gt ol 1gth HAHoR a9t
1 2
13. 412 v o] uf ol 9] grof| A alo] A a2 sh= AR E Aupu fA 8 5= JH5Y7P?
A3 opth oFzt 1tk 1%t} ol 18t} AHow 19
1 2
14. G412 A (o7h e 138 713 & o= J & 7kA| L I5U 7}
A3 oputh oFzt gtk gt ol 18t} AHow g
1 2
15. G412 dupr} & Zolrhd 4= Ql5U 7k
A5 ot Rzt gtk gt ol 18t} AHow ¢
1 2
TR At 250 SN esE E3alA]) G419 48] thast ol thsf Jrilo] et TEEaL, BRI, SR8 = Aus
16. 412> FA19] =l (E Zp= D)ol el Arput whEstal Q5 71?
~ TSR = =
- B9k i HulE A oke bl - v
1 2
17. G412 AL ] S-S dst= FA19 Tl dial drht skl Q55U 7k
UHE5HA| =
- B9k =7 HulE A okS k= ol - 9
1 2
18. Al FA19] Add 4= Q= o) sl vt ThEska Q5 U7t?
- el == o =
- B9k i Bl E s oke =S ol - 9r
1 2
19. Al FA AAR oA Hup whEatal Q54 7t?
— WHESHA] = —
- B9k i Bl E s oke =S vl - 9r
1 2
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Appendix 4. Amyotrophic lateral sclerosis-specific quality of life measurements

1. ALS-Specific Quality of Life Questionnaire-Short Form (ALSSQOL-SF)”
Instructions:
The questions in this questionnaire begin with a statement followed by two opposite answers. Numbers extend from one extreme
answer to its opposite. Please circle the number between 0 and 10 which is most true for you. There are no right or wrong answers.

Completely honest answers will be most helpful.

EXAMPLE:

Not at All Extremely

I am hungry. 0 1 2 3 4 5 6 7 8 9 10

If you are not even a little bit hungry, you should circle 0.

If you are a little hungry (you just finished a meal but still have room for dessert), you might circle 1, 2, or 3.
If you are feeling moderately hungry (because mealtime is approaching), you might circle 4, 5, or 6.

If you are very hungry (because you have not eaten all day), you might circle a 7, 8, or 9.

If you are extremely hungry, you should circle 10.

BEGIN HERE:

Please assess your overall quality of life over the past week (7 days):

Very bad Excellent

Considering all parts of my life — physical, 0 1 2 3 4 5 6 7 8 9 10
emotional, social, spiritual, and financial —
over the past week, the quality of my life has
been:

Please rate the following statements according to how strongly you agree or how strongly you disagree with each of them. Please

respond about how you have felt or what you have experienced over the past week.

Strongly Strongly
Disagree Agree
1. I have experienced pain. 0 1 2 3 4 5 6 7 8 9 10
2. I have experienced fatigue. 0 1 2 3 4 5 6 7 8 9 10
3. I have experienced excessive saliva. 0 1 2 3 4 5 6 7 8 9 10
4. T have experienced problems with 0 1 2 3 4 5 6 7 8 9 10
speaking.
5. T have experienced problems with my 0 1 2 3 4 5 6 7 8 9 10
strength and ability to move.
6. I have experienced problems with sleep. 0 1 2 3 4 5 6 7 8 9 10
7. T have felt physically terrible. 0 1 2 3 4 5 6 7 8 9 10
8. The world has been caring and responsive 0 1 2 3 4 5 6 7 8 9 10
to my needs.
9. I have felt supported. 0 1 2 3 4 5 6 7 8 9 10
10. I have been depressed. 0 1 2 3 4 5 6 7 8 9 10
11. Relationships with those closest to me 0 1 2 3 4 5 6 7 8 9 10
have been satisfying.
12. My religion has been a source of strength 0 1 2 3 4 5 6 7 8 9 10

or comfort to me.
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Appendix 4. Continued

Strongly Strongly
Disagree Agree
13. I consider myself to have been religious 0 1 2 3 4 5 6 7 8 9 10
or spiritual.
14. T have felt hopeless. 0 1 2 3 4 5 6 7 8 9 10
15. I'have felt sad. 0 1 2 3 4 5 6 7 8 9 10
16. I have enjoyed the beauty of my 0 1 2 3 4 5 6 7 8 9 10
surroundings.
17. My desire for emotional intimacy has 0 1 2 3 4 5 6 7 8 9 10
been strong.
18. I have shared emotional intimacy with 0 1 2 3 4 5 6 7 8 9 10
others.
19. My desire for physical intimacy has been 0 1 2 3 4 5 6 7 8 9 10
strong.
20. I have shared physical intimacy with 0 1 2 3 4 5 6 7 8 9 10
others.

Items by scale

Negative Emotion: 10, 14, 15

Physical Functioning: 1, 2, 5, 6, 7

Bulbar Function: 3, 4

Interaction with people and the Environment: 8, 9, 11, 16
Religiosity: 12, 13

Intimacy: 17, 18, 19, 20

Source: https://www.pennstatehealth.org/sites/default/files/Neurology/ ALSSQOL-%20Manual.pdf.
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Appendix 5. Myasthenia Gravis Quality of Life Questionnaire®'

Please indicate how true each statement has been for you during the past 4 weeks.

Not at all Alittle  Somewhat Quite a bit Very much

Mobility
1. Because of my physical condition, I have trouble meeting the needs of my 0 1 2 3 4
family
2. My occupational skills and/or job status has been negatively affected by my 0 1 2 3 4
physical condition
3.1 have trouble walking 0 1 2 3 4
4.1 have to limit my social activity because of my condition 0 1 2 3 4
5. T have trouble getting around in public places 0 1 2 3 4
6. I have to make plans around my condition 0 1 2 3 4
7.1 have trouble driving 0 1 2 3 4
8. I have trouble performing my personal grooming needs 0 1 2 3 4
9.1 am forced to spend time in bed 0 1 2 3 4
Symptoms
10. I have difficulty speaking 0 1 2 3 4
11. I feel weak all over 0 1 2 3 4
12. T have trouble sleeping 0 1 2 3 4
13. 1 feel tired and/or exhausted 0 1 2 3 4
14. 1 have trouble using my eyes because of my condition 0 1 2 3 4
15. I am bothered by muscle spasms 0 1 2 3 4
16. I have trouble eating 0 1 2 3 4
17. My arms and legs are strong 0 1 2 3 4
Emotional Well-Being
18. I feel sad 0 1 2 3 4
19. I am losing hope in the fight against my illness 0 1 2 3 4
20. I am able to enjoy life 0 1 2 3 4
21.1 feel trapped by my condition 0 1 2 3 4
22.1 am depressed about my condition 0 1 2 3 4
23.1 feel useless 0 1 2 3 4
24.1 feel overwhelmed by my condition 0 1 2 3 4
25.1am worried about my physical appearance 0 1 2 3 4
26. I feel embarrassed when my symptoms show 0 1 2 3 4
27.1 feel nervous 0 1 2 3 4
28. I feel motivated to do things 0 1 2 3 4
General Contentment
29. My work (include work at home) is fulfilling 0 1 2 3 4
30. I have accepted my illness 0 1 2 3
31. My physical condition interferes with my ability to enjoy hobbies and fun 0 1 2 3 4
activities that are important to me
32.1am content with the quality of my life right now 0 1 2 3 4
33.1am frustrated by my condition 0 1 2 3 4
34.1feel I have a sense of purpose in my life 0 1 2 3 4
35. T have learned how to pace myself and to prioritize so I can do the things that 0 1 2 3 4

are most important to me
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Appendix 5. Continued

12

Not at all

Alittle

Somewhat Quite a bit Very much

Thinking and Fatigue

36
37
38
39

. I have a lack of energy
. I have trouble starting things because I am tired
. I have trouble finishing things because I am tired

. I need to rest during the day

Family/Social Well-Being

40.
41.

)

43.
44.
45.
46.
47.
48.

I feel distant from my friends

I get emotional support from my family

. I get support from my friends and neighbors

My family has accepted my illness

Family communication about my illness is poor

My family has trouble understanding when my condition gets worse
I feel “left out” of things

Strangers avoid me because I look different

I have someone to talk to about my illness if I need to

Additional Concerns

49
50

51.
52.
53.
54.
55.
56.
57.

58.
59.
60.

. I worry about receiving help if I have a medical crisis

. I am bothered by side-effects of treatment

I feel close to my partner or the person who is my main support
I am satisfied with my sex life

My doctor is available to answer my questions

I am proud of how I am coping with my illness

I worry that my condition will get worse

I am worried that I will lose my job

I waste too much time, money, and energy on doctor visits that do not make
me feel better

I am concerned about the cost of my treatment
I am knowledgeable about my condition

Appointment days and times are important to me because I travel so far for
clinic visits
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Adapted from Mullins et al.¥ with permission from John Wiley and Sons.
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