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[bookmark: _Toc115939478]Table S1: Description of Measures Used in the Validation Study
	Measure Name
	Measure Description

	Quality of Life in Short Stature Youth (QoLISSY)
	Children whose height is substantially below norms for age, gender, and familial height may experience physical, social, and emotional challenges. When evaluating the outcomes of treatment or making treatment decisions, the health-related quality of life (HRQoL) of the child should be taken into consideration. The QoLISSY questionnaire was developed to provide clinicians and researchers a validated tool to assess the impact of short stature on children from the perspective of both the child and the parent. The QoLISSY questionnaire for children and adolescents consists of 22 Likert-scaled items assigned to the core dimensions: Physical, Social, and Emotional, accompanied by 28 additional items reflecting three predictors of quality of life: Coping, Beliefs, and Treatment. Field test results denoted satisfactory internal consistencies of these scales ranging from α = 0.82 (Coping) to α = 0.88 (Emotional). The QoLISSY questionnaire for parents consists of 22 Likert-scaled items assigned to three core dimensions: Physical, Social, and Emotional, and the 44 additional items in the dimensions Coping, Beliefs, and Treatment (reflecting child assessment) as well as Future and Effects on parents. Field test results denoted satisfactory internal consistencies of these scales ranging from α = 0.83 (Coping) to α = 0.90 (Social).

	DISABKIDS
	The DISABKIDS instrument can be applied by clinicians, researchers, pharmaceutical companies, health care providers, and government agencies to document the HRQoL of children and adolescents, describe the impact of a disease or treatment on the child's well-being, assess pediatric health outcome measures for use in health economic research, and give parents and children a voice in health care. The DISABKIDS chronic generic module (DCGM-37) consists of 37 Likert-scaled items assigned to six dimensions: Independence, Emotion, Social inclusion, Social exclusion, Limitation, and Treatment. Pilot test results denoted satisfactory internal consistencies of these scales [Petersen and others 2004], ranging from α = .79 (Social inclusion) to α =.90 (Emotion). The sub-scales of these six dimensions of the DCGM-37 can be combined to produce a general score for HRQoL, denoted as the DCGM-37 total score. The six sub-scales are additionally associated with three domains, denoted as mental, social, and physical. These HRQoL domains have evolved from the mental, social and physical domains of HRQoL, as conceptualized by the WHO. HRQoL is conceived as a second-order factor, underlying the structure of the DCGM-37.

	Child Sheehan Disability Scale (CSDS)
	The CSDS is an adaptation of the Sheehan Disability Scale (SDS) [Sheehan 1986. The anxiety disease. New York: Bantam Books] and consists of items inquiring about the degree to which the child's symptoms interfere with school and social functioning, as well as the parent's work, social, and family functioning. As on the SDS, items are measured on an 11-point Likert-type scale ranging from 0 (not at all) to 10 (very, very much). The wording of the anchors on the SDS was adapted to be more appropriate for children. A parent version (CSDS–P) includes five items, two items that assess the degree to which the parents perceive the child's symptoms to be interfering with the child's functioning and three items that assess the degree to which the child's symptoms are viewed as interfering with the parent's functioning. The psychometric properties of the CSDS-P are supported by a factor analysis, and correlations with a child-report version (.60), the interference scale from a structured diagnostic interview (.32), and a measure of family functioning (.45), as well as group differences between clinical and community patients, and sensitivity to treatment.

	Diabetes Fear of Injecting and Self-Testing Questionnaire (D-FISQ)
	The D-FISQ is a validated measure with two subscales (insulin injection and self-testing). Items are scored on a 4-point Likert scale, from 0 (almost never) to 3 (almost always). Only the insulin injection subscale was administered to parents/guardians with the instructions adapted to “GH injections” and “when I inject my child” rather than injectable insulin and “when I inject myself” so that the measure was for parent/guardian self-report. The subscale score is calculated by summing item values.

	Patient Global Impression of Severity (PGIS)
	The PGIS is a single-item scale where the patient self-reports their level of illness severity. Parents/guardians (i.e., observers) will report the level of illness severity according to what they have observed. The PGIS is rated on a 6-point scale, with the severity of illness response scale ranging from 1 (No noticeable symptoms) through 6 (Very severe).

	Patient Global Rating of Change (PGRC)
	The PGRC is a 2-item scale where the patient first self-reports their assessment of change and secondly, whether that change (since the beginning of treatment) was meaningful to them. Parents/guardians (i.e., observers) will report the level of change according to what they have observed. The PGRC is an exploratory variable in the assessment of meaningful change threshold (MCT). For the PGRC, change is inherent in the item, with patients first indicating whether their GHD condition has stayed the same, gotten better, or worsened. They then indicate how much better (on a 6-point scale ranging from Almost the same, hardly better at all to A very great deal better) or how much worse (also on a 6-point scale ranging from Almost the same, hardly worse at all to A very great deal worse). Each component is rated separately; the instrument does not yield a global score.

	Clinician Global Impression of Severity (CGIS)
	The CGIS is a 1-item observer-rated scale that measures illness severity. The CGIS has proved to be a robust measure of efficacy in many clinical drug trials, and is easy and quick to administer, provided that the clinician knows the patient well. It is rated on a 6-point scale, with the severity of illness scale using a range of responses from 1 (Very severe) through 6 (No observable symptoms). Each component of the CGIS is rated separately; the instrument does not yield a global score.







[bookmark: _Toc115939479]Table S2: Convergent Validity Hypotheses
	Convergent Validity

	[bookmark: _Ref497401899][bookmark: _Toc505759258][bookmark: _Toc37170725]Domain
	Endpoint
	Measure 
	Relationship or Hypothesis
	Correlation Coefficient 

	Total
	Treatment burden
	QoLISSY (child) Treatment domain
	There will be a significant correlation between the Treatment domain score on the QoLISSY and the total score on the GHD-CTB (|r|>0.40)
	-.342* (n=216)

	
	Overall treatment burden
	Overall, how much do your GH shots interfere with your life?
	There will be a significant correlation between overall treatment burden item and the total score on the GHD-CTB (|r|>0.40)
	.576** (n=214)

	Child Physical
	Overall physical discomfort of treatment
	How uncomfortable are your GH shots (not at all uncomfortable, a little, somewhat, very, extremely uncomfortable)
	There will be a significant correlation between those who report GH injections as uncomfortable and the Child Physical domain on the GHD-CTB (|r|>0.40)
	.458** (n=213)

	Child Emotional
Well-being
	Emotional impact of treatment
	DISABKIDS (child) Treatment domain
	There will be a significant correlation between the Child Emotional Well-being domain score on the GHD-CTB and Treatment domain score on the DISABKIDS (|r|>0.40)
	.715** (n=215)

	
	Overall emotional impact of treatment
	Overall, how much do your GH shots impact you emotionally (for example whether you feel happy or sad)?
	There will be a significant correlation between the overall emotional well-being item and the Child Emotional Well-being domain score on the GHD-CTB (|r|>0.40)
	.417** (n=214)

	Child Interference
	Interference of treatment on daily life
	CSDS total score
	There will be a significant correlation between the Child Interference domain score on the GHD-CTB and the CSDS total score (|r|>0.40), and a significant correlation between the Child Interference domain score on the GHD-CTB and the CSDS-P proxy domain scores (|r|>0.40).
	.553** (n=124)
.444** (n=85)

	
	Overall interference of treatment
	Overall, how much do your GH shots get in the way of you doing the things you want to do?
	There will be a significant correlation between the overall interference of treatment item and the Child Interference domain score on the GHD-CTB (|r|>0.40)
	.602** (n=214)

	Parent Emotional
	Emotional impact of treatment on parent
	Correlated with the adapted D-FISQ injection domain score
	There will be a significant correlation between the Parent Emotional domain score on the GHD-PTB and the adapted D-FISQ injection domain score (|r|>0.40).
	.711** (n=87)

	
	Overall emotional impact of treatment
	Overall, how much do you child’s GH injections impact you emotionally?
	There will be a significant correlation between the overall emotional impact item and the Parent Emotional domain score on the GHD-PTB (|r|>0.40).
	.607** (n=214)

	Parent Interference
	Interference of treatment on parent’s daily life
	Correlated with the CSDS-P items on the degree to which the child’s symptoms are viewed as interfering with the parent’s/guardian’s functioning (adapted to ‘child’s GH injections’)
	There will be a significant correlation between the Parent Interference domain score on the GHD-PTB and the CSDS-P self-reported (|r|>0.40).
	.626** (n=214)

	
	Overall parent inference from GH treatment
	Overall, how much do you child’s GH injections interfere with your daily life?
	There will be a significant correlation between the overall parent interference from GH treatment item and the Parent Interference domain score on the GHD-PTB (|r|>0.40).
	.614** (n=214)


* p<0.01, ** p<0.001
CSDS Child Sheehan Disability Scale, CSDS-P Child Sheehan Disability Scale-Parent, D-FISQ Diabetes Fear of Injecting and Self-Testing Questionnaire, GH growth hormone, GHD-CTB-Child Growth Hormone Deficiency–Child Treatment Burden Measure-Child, GHD-CTB-Observer Growth Hormone Deficiency–Child Treatment Burden Measure-Observer, GHD-PTB Growth Hormone Deficiency–Parent Treatment Burden Measure






[bookmark: _Toc115939480]Table S3: Known Groups Validity Hypotheses
	Known Groups Validity

	Measure(s) Domain(s)
	Hypothesis

	GHD-CTB–Child and GHD-CTB–Observer Total
	Children who start GH treatment earlier will have fewer impacts than children who start at an older age.

	GHD-CTB–Child and GHD-CTB–Observer Physical
	Children who have been on treatment longer will have less physical pain.

	GHD-CTB–Child and GHD-CTB–Observer Emotional
	The longer it takes to prepare and administer the injection, the greater emotional burden on the child.

	GHD-CTB–Child and GHD-CTB–Observer Child Interference
	Children who receive injections more often while they are asleep will have less interference.

	GHD-PTB Parent Emotional
	Parents/guardians who give injections more often than their child self-injects will have greater parent/guardian emotional burden.

	GHD-PTB Parent Interference
	Parents/guardians of older children who self-inject will have less interference than parents/guardians of younger children for whom they administer the injection.


GH growth hormone, GHD-CTB-Child Growth Hormone Deficiency–Child Treatment Burden Measure-Child, GHD-CTB-Observer Growth Hormone Deficiency–Child Treatment Burden Measure-Observer, GHD-PTB Growth Hormone Deficiency–Parent Treatment Burden Measure
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[bookmark: _Toc115939481]Table S4. Demographic Characteristics, Full Samplea
	Demographic Characteristics
	Child-
Treatment Naive
(n=34)
	Child-Maintenance
(n=111)
	Parent-
Treatment Naive
(n=25)
	Parent-Maintenance
(n=73)
	Total
(n=243)

	Age of Child, Mean (Range)
	10.8 (9-13)
	10.4 (8-13)
	6.5 (4-8)
	6.8 (4-9)
	9.2 (4-13)

	Age of Child, # (%)
	
	
	
	
	

	4-8
	0 (0.0)
	0 (0.0)
	25 (100.0)
	72 (98.6)
	97 (39.9)

	9-13
	34 (100.0)
	111 (100.0)
	0 (0.0)
	1 (1.4)
	146 (60.1)

	Gender of Child, # (%)
	
	
	
	
	

	Female
	8 (23.5)
	26 (23.6)b
	9 (36.0)
	25 (34.2)
	68 (28.1)c

	Male
	26 (76.5)
	84 (76.4)b
	16 (64.0)
	48 (65.8)
	174 (71.9)c

	Child Ethnicityd, # (%)
	
	
	
	
	

	White
	28 (82.4)
	97 (87.4)
	18 (72.0)
	63 (86.3)
	206 (84.8)

	Othere
	6 (17.6)
	14 (12.6)
	7 (28.0)
	10 (13.7)
	37 (15.2)

	More than one Ethnicity
	5 (14.7)
	3 (2.7)
	5 (20.0)
	7 (9.6)
	20 (8.2)

	Relationship to Child, # (%)
	
	
	
	
	

	Mother
	28 (82.4)
	89 (80.2)
	19 (76.0)
	60 (82.2)
	196 (80.7)

	Father
	5 (14.7)
	19 (17.1)
	6 (24.0)
	13 (17.8)
	43 (17.7)

	Otherf
	1 (2.9)
	3 (2.7)
	0 (0.0)
	0 (0.0)
	4 (1.6)

	Parent/Guardian Age, Mean (Range)
	43.4 
(27-55)
	43.6 
(26-66)
	40.5 
(29-51)
	37.8 
(25-53)
	41.6 
(25-66)

	Parent/Guardian Marital Status, # (%)
	
	
	
	
	

	Single
	2 (5.9)
	3 (2.7)
	1 (4.0)
	6 (8.2)
	12 (4.9)

	Married
	29 (85.3)
	99 (89.2)
	24 (96.0)
	62 (84.9)
	214 (88.1)

	Partnered
	0 (0.0)
	2 (1.8)
	0 (0.0)
	2 (2.7)
	4 (1.6)

	Divorced
	2 (5.9)
	7 (6.3)
	0 (0.0)
	3 (4.1)
	12 (4.9)

	Widowed
	1 (2.9)
	0 (0)
	0 (0.0)
	0 (0)
	1 (0.4)

	Parent/Guardian Work Status, # (%)
	
	
	
	
	

	Work full-time for pay
	23 (67.6)
	53 (47.7)
	11 (44.0)
	37 (50.7)
	124 (51.0)

	Work part-time for pay
	7 (20.6)
	25 (22.5)
	8 (32.0)
	12 (16.4)
	52 (21.4)

	Student
	0 (0.0)
	1 (0.9)
	0 (0.0)
	1 (1.4)
	2 (0.8)

	Student and working
	0 (0.0)
	0 (0.0)
	0 (0.0)
	3 (4.1)
	3 (1.2)

	Not working (Retired)
	0 (0.0)
	2 (1.8)
	0 (0.0)
	0 (0.0)
	2 (0.8)

	Not working (Disabled)
	0 (0.0)
	3 (2.7)
	0 (0.0)
	0 (0.0)
	3 (1.2)

	Not working (Other)
	4 (11.8)
	26 (23.4)
	6 (24.0)
	20 (27.4)
	56 (23.0)

	Decline to answer
	0 (0.0)
	1 (0.9)
	0 (0.0)
	0 (0.0)
	1 (0.4)

	Country, # (%)
	
	
	
	
	

	US
	33 (97.1)
	101 (91.0)
	20 (80.0)
	69 (94.5)
	223 (91.8)

	UK
	1 (2.9)
	10 (9.0)
	5 (20.0)
	4 (5.5)
	20 (8.2)

	US Household Income, # (%)
	
	
	
	
	

	Less than $20,000
	0 (0.0)g
	3 (3.0)h
	0 (0.0)i
	2 (2.9)j
	5 (2.2)k

	$20,001 to $40,000
	2 (6.1)g
	4 (4.0)h
	0 (0.0)i
	6 (8.7)j
	12 (5.4)k

	$40,001 to $60,000
	2 (6.1)g
	6 (5.9)h
	0 (0.0)i
	1 (1.4)j
	9 (4.0)k

	$60,001 to $80,000
	1 (3.0)g
	8 (7.9)h
	2 (10.0)i
	7 (10.1)j
	18 (8.1)k

	$80,001 to $100,000
	1 (3.0)g
	8 (7.9)h
	2 (10.0)i
	7 (10.1)j
	18 (8.1)k

	More than $100,000
	19 (57.6)g
	53 (52.5)h
	11 (55.0)i
	39 (56.5)j
	122 (54.7)k

	Decline to answer
	8 (24.2)g
	19 (18.8)h
	5 (25.0)i
	7 (10.1)j
	39 (17.5)k

	UK Household Income, # (%)
	
	
	
	
	

	Less than £16,000
	0 (0.0)l
	1 (10.0)m
	1 (20.0)n
	0 (0.0)o
	2 (10.0)p

	£16,001-£32,000
	1 (100.0)l
	2 (20.0)m
	1 (20.0)n
	1 (25.0)o
	5 (25.0)p

	£32,001-£48,000
	0 (0.0)l
	0 (0.0)m
	0 (0.0)n
	2 (50.0)o
	2 (10.0)p

	£48,001-£64,000
	0 (0.0)l
	4 (40.0)m
	1 (20.0)n
	1 25.0)o
	6 (30.0)p

	£64,001-£80,000
	0 (0.0)l
	0 (0.0)m
	0 (0.0)n
	0 (0.0)o
	0 (0.0)p

	More than £80,000
	0 (0.0)l
	2 (20.0)m
	1 (20.0)n
	0 (0.0)o
	3 (15.0)p

	Decline to answer
	0 (0.0)l
	1 (10.0)m
	1 (20.0)n
	0 (0.0)o
	2 (10.0)p


GHD-CTB-Child Growth Hormone Deficiency–Child Treatment Burden Measure-Child, GHD-CTB-Observer Growth Hormone Deficiency – Child Treatment Burden Measure-Observer, GHD-PTB Growth Hormone Deficiency–Parent Treatment Burden Measure, US United States, UK United Kingdom
aChild-Treatment Naïve and Child-Maintenance columns include the combined demographic characteristics for both the child participants who completed the self-reported GHD-CTB-Child, and their parents/guardians who only completed the GHD-PTB. Parent-Treatment Naïve and Parent-Maintenance columns include the combined demographic characteristics for the parents/guardians who completed both the GHD-CTB-Observer and GHD-PTB, and their children.
bn=110 since 1 participant declined to answer this question.
cn=242 since 1 participant declined to answer this question.
dParticipants could choose more than one response.
eOther Ethnicities include: Black/African American, Asian, Latino, American Indian, Native Hawaiian, and Asian/Asian British.
fOther parent/guardian relationships include: grandparent and step-mother.
gn=33 for all US participants.
hn=101 for all US participants.
in=20 for all US participants.
jn=69 for all US participants.
kn=223 for all US participants.
ln=1 for all UK participants.
mn=10 for all UK participants.
nn=5 for all UK participants.
on=4 for all UK participants.
pn=20 for all UK participants.
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	Health Characteristics
	Child-
Treatment Naïve
(n=34)
	Child-Maintenance
(n=111)
	Parent-
Treatment Naïve (n=25)
	Parent-Maintenance
(n=73)
	Total
(n=243)

	Child health status (parent reported), # (%)
	
	
	
	
	

	      Excellent
	25 (73.5)
	72 (65.5)b
	14 (56.0)
	45 (61.6)
	156 (64.2)

	      Very good
	9 (26.5)
	22 (20.0)b
	6 (24.0)
	23 (31.5)
	60 (24.7)

	      Good
	0 (0.0)
	15 (13.6)b
	3 (12.0)
	5 (6.8)
	23 (9.5)

	      Fair
	0 (0.0)
	1 (0.9)b
	2 (8.0)
	0 (0.0)
	3 (1.2)

	      Poor
	0 (0.0)
	0 (0.0)b
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Child Age at Diagnosis in Years, Mean (Range)
	10.7 (9-13)
	7.4 (0.8-12)
	6.3 (3-8)
	4.6 (0.1-8)
	6.9 (0.1-13)

	Child Age 1st started taking GHD medication, Mean (Range)
	10.8 (9-13)
	7.6 (1-12)
	6.5 (4-8)
	4.8 (0.1-8)
	7.1 (0.1-13)

	Child Ever taken off GHD medication
     Yes # (%)
	N/A
	6 (5.4)
	N/A
	3 (4.2)c
	9 (4.9)d

	Length of time stopped taking GHD medication in weeks, Mean (Range)
	N/A
	8.8 (2-24)
	N/A
	4.3 (4-5)
	7.3 (2-24)

	Medication Injection Device, # (%)
	
	
	
	
	

	Needle & Syringe
	2 (5.9)
	6 (5.4)
	0 (0.0)
	4 (5.5)
	12 (4.9)

	Pen
	31 (91.2)
	88 (79.3)
	14 (56.0)
	58 (79.5)
	191 (78.6)

	Needle-free Injector
	0 (0.0)
	2 (1.8)
	0 (0.0)
	1 (1.4)
	3 (1.2)

	Electronic Injector
	0 (0.0)
	1 (0.9)
	1 (4.0)
	0 (0.0)
	2 (0.8)

	Both Needle & Syringe and Pen
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (1.4)
	1 (0.4)

	Decline to answer
	1 (2.9)
	14 (12.6)
	10 (40.0)
	9 (12.3)
	34 (14.0)

	Child Other Prescription Medications
     Yes # (%)
	4 (11.8)
	20 (18.0)
	6 (24.0)
	14 (19.2)
	44 (18.1)

	Child Other Health Conditionse
	
	
	
	
	

	· Arthritis, rheumatic diseases, musculoskeletal conditions
	0 (0.0)
	0 (0.0)f
	0 (0.0)
	0 (0.0)c
	0 (0.0)g

	· Cancer
	1 (2.9)
	1 (0.9)f
	2 (8.0)
	0 (0.0)c
	4 (1.7)g

	· Ear, nose and throat conditions
	3 (8.8)
	9 (8.4)f
	2 (8.0)
	11 (15.5)c
	25 (10.5)g

	· Endocrine disorders
	2 (5.9)
	8 (7.5)f
	4 (16.0)
	7 (9.9)c
	21 (8.9)g

	· Eye disorders
	2 (5.9)
	6 (5.6)f
	2 (8.0)
	3 (4.2)c
	13 (5.5)g

	· Heart disease or cardiovascular conditions
	0 (0.0)
	1 (0.9)f
	0 (0.0)
	0 (0.0)c
	1 (0.4)g

	· Intellectual, learning and/or physical disability
	1 (2.9)
	7 (6.5)f
	1 (4.0)
	5 (7.0)c
	14 (5.9)g

	· Internal organ disease
	0 (0.0)
	0 (0.0)f
	0 (0.0)
	0 (0.0)c
	0 (0.0)g

	· Kidney disease, urinary conditions
	0 (0.0)
	1 (0.9)f
	1 (4.0)
	1 (1.4)c
	3 (1.3)g

	· Lung disease, respiratory conditions (including allergies and asthma)
	4 (11.8)
	11 (10.3)f
	4 (17.6)
	4 (5.6)c
	23 (9.7)g

	· Mental health conditions (including ADHD, depression and anxiety)
	4 (11.8)
	10 (9.3)f
	1 (4.0)
	9 (12.7)c
	24 (10.1)g

	· Metabolic conditions (including elevated cholesterol)
	0 (0.0)
	0 (0.0)f
	0 (0.0)
	0 (0.0)c
	0 (0.0)g

	· Speech and/or language disorders
	3 (8.8)
	6 (5.6)f
	2 (8.0)
	7 (9.9)c
	18 (7.6)g

	· Stomach, intestinal, gastrointestinal disease
	1 (2.9)
	4 (3.7)f
	0 (0.0)
	5 (7.0)c
	10 (4.2)g

	· Stroke, neurological conditions
	0 (0.0)
	1 (0.9)f
	1 (4.0)
	0 (0.0)c
	2 (0.8)g

	· Other condition
	2 (5.9)
	19 (17.8)f
	1 (4.0)
	9 (12.7)c
	31 (13.1)g

	· None
	20 (58.8)
	57 (53.3)f
	14 (56.0)
	37 (52.1)c
	128 (54.0)g


ADHD attention deficit hyperactivity disorder, GHD-CTB-Child Growth Hormone Deficiency–Child Treatment Burden Measure-Child, GHD-CTB-Observer Growth Hormone Deficiency–Child Treatment Burden Measure-Observer, GHD-PTB Growth Hormone Deficiency–Parent Treatment Burden Measure, GHD growth hormone deficiency
aChild-Treatment Naïve and Child-Maintenance columns include the combined clinical characteristics for both the child participants who completed the self-reported GHD-CTB-Child, and their parents/guardians who only completed the GHD-PTB. Parent-Treatment Naïve and Parent-Maintenance columns include the combined clinical characteristics for the parents/guardians who completed both the GHD-CTB-Observer and GHD-PTB, and their children.
bn=110 since 1 participant declined to answer this question.
cn=71 since 2 participants declined to answer this question.
dn=184 since 2 participants declined to answer this question and 59 participants had not started GH therapy before the initial visit.
eParticipants could choose more than one response.
fn=107 since 4 participants declined to answer this question.
gn=237 since 6 participants declined to answer this question.




[bookmark: _Toc115939483]Table S6. GHD-CTBChild Retained Item Characteristics (Child PRO Sample, n=145)
	Item content:
	N
	Mean (SD)
	Median
	Range
	N (%) Floor
	N (%) Ceiling
	N (%) Missing

	In the past week, how much did your shots:
	
	
	
	
	
	
	

	   CTB01 Hurt
	144
	1.15 (0.87)
	1.00
	0-4
	2 (1.4)
	31 (21.4)
	1 (0.7)

	   CTB02 Sting
	143
	0.94 (1.01)
	1.00
	0-4
	2 (1.4)
	60 (41.4)
	2 (1.4)

	In the past week, how much:
	
	
	
	
	
	
	

	   CTB04 Bruising did you have from your shots
	143
	0.92 (1.09)
	1.00
	0-4
	5 (3.4)
	66 (45.5)
	2 (1.4)

	   CTB05 Soreness in places on your body where you got your shots
	142
	0.61 (0.90)
	0.00
	0-4
	3 (2.1)
	83 (57.2)
	3 (2.1)

	In the past week, how often were you:
	
	
	
	
	
	
	

	   CTB06 Worried about getting your shots
	143
	0.76 (1.10)
	0.00
	0-4
	5 (3.4)
	83 (57.2)
	2 (1.4)

	   CTB07 Worried about your shots hurting
	143
	1.03 (1.27)
	1.00
	0-4
	11 (7.6)
	70 (48.3)
	2 (1.4)

	   CTB08 Worried about remembering to take your shots
	143
	0.50 (0.83)
	0.00
	0-4
	1 (0.7)
	97 (66.9)
	2 (1.4)

	   CTB10 Scared about getting your shots
	143
	0.56 (0.97)
	0.00
	0-4
	3 (2.1)
	97 (66.9)
	2 (1.4)

	   CTB11 Annoyed by your shots
	143
	0.92 (1.20)
	0.00
	0-4
	6 (4.1)
	77 (53.1)
	2 (1.4)

	   CTB12 Unhappy about how often you take your shots
	143
	0.83 (1.19)
	0.00
	0-4
	8 (5.5)
	83 (57.2)
	2 (1.4)

	In the past week, how often did you:
	
	
	
	
	
	
	

	   CTB13 Feel bothered because you were different from other kids
	143
	0.42 (0.85)
	0.00
	0-4
	2 (1.4)
	107 (73.8)
	2 (1.4)

	   CTB15 Miss doing things because of your shots
	143
	0.27 (0.66)
	0.00
	0-4
	1 (0.7)
	117 (80.7)
	2 (1.4)

	   CTB16 Need to change your plans because of your shots
	143
	0.30 (0.69)
	0.00
	0-4
	2 (1.4)
	113 (77.9)
	2 (1.4)

	   CTB17 Interrupt or get in the way of the things you wanted to do
	143
	0.47 (0.81)
	0.00
	0-4
	2 (1.4)
	98 (67.6)
	2 (1.4)


GHD-CTB-Child Growth Hormone Deficiency–Child Treatment Burden Measure-Child, SD standard deviation, PRO patient-reported outcome
[bookmark: _Ref497379096][bookmark: _Toc37170747][bookmark: _Toc115939484]Table S7. GHD-CTBObserver Retained Item Characteristics (Parent/Guardian Observer Sample, n=98)
	Item contenta
	N
	Mean (SD)
	Median
	Range
	N (%) Floor
	N (%) Ceiling
	N (%) Don’t Know
	N (%) Missing

	In the past week, how much did your shots:
	
	
	
	
	
	
	
	

	   CTB01 Hurt
	92
	1.27 (0.97)
	1.00
	0-4
	4 (4.1)
	17 (17.3)
	3 (3.1)
	3 (3.1)

	   CTB02 Sting
	87
	0.92 (1.01)
	1.00
	0-4
	2 (2.0)
	38 (38.8)
	7 (7.1)
	4 (4.1)

	In the past week, how much:
	
	
	
	
	
	
	
	

	   CTB04 Bruising did you have from your shots
	91
	0.90 (0.82)
	1.00
	0-4
	1 (1.0)
	30 (30.6)
	4 (4.1)
	3 (3.1)

	   CTB05 Soreness in places on your body where you got your shots
	87
	0.61 (0.85)
	0.00
	0-4
	1 (1.0)
	50 (51.0)
	8 (8.2)
	3 (3.1)

	In the past week, how often were you:
	
	
	
	
	
	
	
	

	   CTB06 Worried about getting your shots
	92
	1.24 (1.31)
	1.00
	0-4
	7 (7.1)
	38 (38.8)
	3 (3.1)
	3 (3.1)

	   CTB07 Worried about your shots hurting
	92
	1.54 (1.35)
	1.00
	0-4
	9 (9.2)
	29 (29.6)
	3 (3.1)
	3 (3.1)

	   CTB08 Worried about remembering to take your shots
	88
	0.36 (0.83)
	0.00
	0-4
	2 (2.0)
	70 (71.4)
	6 (6.1)
	4 (4.1)

	   CTB10 Scared about getting your shots
	90
	1.02 (1.32)
	0.00
	0-4
	6 (6.1)
	49 (50.0)
	4 (4.1)
	4 (4.1)

	   CTB11 Annoyed by your shots
	87
	1.29 (1.30)
	1.00
	0-4
	6 (6.1)
	35 (35.7)
	6 (6.1)
	5 (5.1)

	   CTB12 Unhappy about how often you take your shots
	91
	1.07 (1.34)
	0.00
	0-4
	8 (8.2)
	49 (50.0)
	3 (3.1)
	4 (4.1)

	In the past week, how often did you:
	
	
	
	
	
	
	
	

	   CTB13 Feel bothered because you were different from other kids
	90
	0.49 (0.90)
	0.00
	0-4
	2 (2.0)
	64 (65.3)
	5 (5.1)
	3 (3.1)

	   CTB15 Miss doing things because of your shots
	92
	0.17 (0.51)
	0.00
	0-2
	0 (0.0)
	81 (82.7)
	3 (3.1)
	3 (3.1)

	   CTB16 Need to change your plans because of your shots
	93
	0.29 (0.68)
	0.00
	0-3
	0 (0.0)
	77 (78.6)
	2 (2.0)
	3 (3.1)

	   CTB17 Interrupt or get in the way of the things you wanted to do
	92
	0.32 (0.69)
	0.00
	0-3
	0 (0.0)
	73 (74.5)
	3 (3.1)
	3 (3.1)


[bookmark: _Ref497383395][bookmark: _Toc505759284][bookmark: _Toc37170759]a Wording of PRO version is used in this table; for the ObsRO version, for example, “you” is changed to “your child”. 
GHD-CTB-Observer Growth Hormone Deficiency-Child Treatment Burden Measure–Observer, SD standard deviation

[bookmark: _Toc115939485]Table S8. GHD-PTB Retained Item Characteristics (Total Parent/Guardian Observer and Parent/Guardian of Self-Reporting Child Sample, n=243)
	Item content:
	N
	Mean (SD)
	Median
	Range
	N (%) Floor
	N (%) Ceiling
	N (%) Missing

	During his/her first week of treatment, how much did you worry about:
	
	
	
	
	
	
	

	   TB18 Causing your child pain when giving the injection
	236
	1.22 (1.17)
	1.00
	0-4
	12 (4.9)
	74 (30.5)
	7 (2.9)

	   TB19 Remembering to give the injection
	235
	0.92 (1.07)
	1.00
	0-4
	8 (3.3)
	105 (43.2)
	8 (3.3)

	   TB20 Doing the injection correctly
	236
	0.81 (1.23)
	0.00
	0-4
	14 (5.8)
	146 (60.1)
	7 (2.9)

	During his/her first week of treatment, how often did you feel:
	
	
	
	
	
	
	

	   TB24 Frustrated with your child’s behavior related to the injection
	236
	0.51 (0.90)
	0.00
	0-4
	2 (0.8)
	166 (68.3)
	7 (2.9)

	   TB25 Sad about your child needing injections
	235
	1.28 (1.26)
	1.00
	0-4
	14 (5.8)
	92 (37.9)
	8 (3.3)

	During his/her first week of treatment, how often did your child’s treatment interfere with your:
	
	
	
	
	
	
	

	   TB26 Social life (for example going out in the evening)
	236
	0.35 (0.65)
	0.00
	0-3
	0 (0.0)
	173 (71.2)
	7 (2.9)

	   TB27 Travel plans and vacations
	236
	0.42 (0.87)
	0.00
	0-4
	1 (0.4)
	182 (74.9)
	7 (2.9)

	   TB28 Daily routine
	236
	0.40 (0.75)
	0.00
	0-4
	2 (0.8)
	169 (69.5)
	7 (2.9)


GHD-PTB Growth Hormone Deficiency-Parent Treatment Burden Measure, SD standard deviation
[bookmark: _Ref498602093][bookmark: _Toc37170753][bookmark: _Toc115939486]Table S9. Evidence for Internal Consistency of the GHD-CTB–Child and GHD-CTB–Observer
	
	Cronbach’s alpha by domain
	Cronbach’s alpha of Overall score

	Internal Consistency
	
	

	   Physical
	0.761
	0.875

	   Emotional Well-being
	0.867
	

	   Interference
	0.726
	

	
	
	

	Reproducibility (n=152)
	ICC [95% Confidence Interval]

	   Physical
	0.761 [0.685-0.821]

	   Emotional Well-being
	0.777 [0.705-0.833]

	   Interference
	0.636 [0.531-0.722]

	   Overall
	0.808 [0.745-0.857]


GHD-CTB-Child Growth Hormone Deficiency-Child Treatment Burden Measure–Child, GHD-CTB-Observer Growth Hormone Deficiency-Child Treatment Burden Measure–Observer, ICC intraclass correlation coefficient

	
	
	
	



[bookmark: _Ref498069108][bookmark: _Toc37170765][bookmark: _Toc115939487]Table S10. Evidence for Internal Consistency of the GHD-PTB
	
	Cronbach’s alpha by domain
	Cronbach’s alpha of Overall score

	Internal Consistency
	
	

	   Emotional Well-being
	0.752
	0.745

	   Interference
	0.716
	

	
	
	

	Reproducibility (n=141)
	ICC [95% Confidence Interval]

	   Emotional Well-being
	0.806 [0.739-0.857]

	   Interference
	0.602 [0.485-0.697]

	   Overall
	0.783 [0.709-0.839]


GHD-PTB Growth Hormone Deficiency-Parent Treatment Burden Measure, ICC intraclass correlation coefficient



[bookmark: _Toc115939488]Table S11. Evidence for Combining Child and Parent-observer GHD-CTB Reliability Ratings
	
	Child
	Parent Observer

	Internal Consistency
	Cronbach’s Alpha 

	   Physical
	0.727 (n=142)
	0.819 (n=83)

	   Emotional Well-being
	0.828 (n=142)
	0.904 (n=84)

	   Interference
	0.690 (n=142)
	0.783 (n=87)

	  Overall
	0.857 (n=141)
	0.904 (n=76)

	Reproducibility (n=152)
	ICC [95% Confidence Interval]

	   Physical
	0.762 [0.661-0.836]
n=92
	0.760 [0.628-0.849]
n=60

	   Emotional Well-being
	0.731 [0.619-0.813]
n=92
	0.808 [0.699-0.880]
n=61

	   Interference
	0.627 [0.485-0.736]
n=92
	0.612 [0.427-0.748]
n=61

	   Overall
	0.783 [0.690-0.851]
n=92
	0.840 [0.746-0.901]
n=61


GHD-CTB Growth Hormone Deficiency-Child Treatment Burden Measure, ICC intraclass correlation coefficient

[bookmark: _Toc505759309]

[bookmark: _Toc115939489]Fig. S1 Evidence for Known Groups Validity of the GHD-CTB-Child and GHD-CTB–Observer Based on Minutes per Injection 
Significance for Physical, Emotional, and Overall is p<0.001. Interference p<0.01. GHD-CTB-Child Growth Hormone Deficiency- Child Treatment Burden Measure–Child, GHD-CTB-Observer Growth Hormone Deficiency-Child Treatment Burden Measure–Observer



[bookmark: _Toc115939490]Fig. S2 Evidence for Known Groups Validity of the GHD-PTB Based on Who Gave the Injection and % of Time 
Significance for Emotional (p<0.05), Interference (p=0.630), and Overall (p=0.052). GHD-PTB Growth Hormone Deficiency-Parent Treatment Burden Measure

[bookmark: _Ref520824680][bookmark: _Toc37170758]

[bookmark: _Toc115939491]Table S12. Minimal Change Thresholds (GHD-CTB–Child and GHD-CTB–Observer) 
	
	Physical
	Emotional Well-Being
	Interference
	Overall

	PGIS – No change (n=20)
	7.8 (23.6)
	-10.4 (29.5)
	-1.6 (15.8)
	-1.4 (18.4)

	PGIS – Improve 1 category (n=9)
	-3.5 (15.0)
	-16.7 (18.3)
	0.7 (16.1)
	-6.5 (12.9)

	PGIS – Improve 2 categories (n=13)
	-4.8 (13.8)
	-14.7 (18.8)
	-1.9 (14.3)
	-7.2 (11.1)

	[bookmark: _Hlk528592723]PGIS – 1-category improvement minus No change
	11.3
	6.3
	
	5.1

	PGIS – 2-category improvement minus No change
	12.6
	4.3
	0.3
	5.8

	PGIS – ½ Standard Deviation
	7.5
	9.1
	8.1
	6.5

	
	
	
	
	

	CGIS – No change (n=42)
	3.1 (19.5)
	-14.3 (25.2)
	1.9 (14.3)
	-3.1 (15.1)

	CGIS – Improve 1 category (n=6)
	-1.0 (16.0)
	-9.7 (17.0)
	0.0 (10.5)
	-3.6 (10.7)

	CGIS – Improve 2 categories (n=8)
	0.0 (14.6)
	-12.5 (15.9)
	0.8 (9.1)
	-3.9 (9.1)

	CGIS – 1-category improvement minus No change
	4.1
	
	1.9
	0.5

	CGIS – 2-category improvement minus No change
	3.1
	
	0.8
	0.8

	CGIS – ½ Standard Deviation
	8.0
	8.5
	5.3
	5.4


CGIS Clinician Global Impression of Severity, GHD-CTB-Child Growth Hormone Deficiency-Child Treatment Burden Measure–Child, GHD-CTB-Observer Growth Hormone Deficiency-Child Treatment Burden Measure–Observer, PGIS Patient Global Impression of Severity

[bookmark: _Ref520826082][bookmark: _Toc37170770][bookmark: _Toc115939492]Table S13. Minimal Change Thresholds (GHD-PTB)
	
	Emotional Well-Being
	Interference
	Overall

	PGIS – No change (n=9)
	-14.4 (20.1)
	-1.9 (23.9)
	-8.1 (16.4)

	PGIS – Improve 1 category (n=4)
	-18.8 (21.7)
	-6.3 (14.2)
	-12.5 (13.5)

	PGIS – Improve 2 categories (n=6)
	-22.5 (20.2)
	-6.9 (12.3)
	-14.7 (13.2)

	PGIS – 1-category improvement minus No change
	4.4
	4.4
	4.4

	PGIS – 2-category improvement minus No change
	8.1
	5.0
	6.6

	PGIS – ½ Standard Deviation
	10.8
	7.1
	6.8


GHD-PTB Growth Hormone Deficiency-Parent Treatment Burden Measure, PGIS Patient Global Impression of Severity
Length of Time to Administer Injection

<	 2 minutes
(n=103)	15.359986049012281	17.3943027665062	9.7174584650406874	10.936169388301458	1	GHD-CTB-Child Physical	GHD-CTB-Child Emotional	GHD-CTB-Child Interference	GHD-CTB-Child Overall	16.808252427184478	14.182692307692307	6.3100961538461551	12.386485042735044	2-5 minutes
(n=61)	15.513605653828954	17.702874707811201	11.614834117829641	10.309072950112309	1	GHD-CTB-Child Physical	GHD-CTB-Child Emotional	GHD-CTB-Child Interference	GHD-CTB-Child Overall	24.077868852459016	17.964480874316944	9.2213114754098342	17.087887067395268	>	 5 minutes
(n=47)	22.455984030518643	28.451712577756311	20.805466252753135	19.310176190015504	1	GHD-CTB-Child Physical	GHD-CTB-Child Emotional	GHD-CTB-Child Interference	GHD-CTB-Child Overall	33.111702127659591	39.007092198581567	15.558510638297872	29.225768321513002	
GHD-TB-C Score




Who Gave the Injection

Parent more often
(n=166)	20.888728834779972	15.070268658664405	14.524699580184395	1	GHD-PTB Emotional	GHD-PTB Interference	GHD-PTB Overall	23.825301204819265	10.090361445783135	16.957831325301203	Child more often
(n=28)	12.251498126727455	13.1237664239315	10.039055128146334	1	GHD-PTB Emotional	GHD-PTB Interference	GHD-PTB Overall	14.107142857142856	8.6309523809523814	11.369047619047619	
GHD-TB-P Score




