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Abstract

Objective Growth hormone deficiency (GHD) treatment

for children requires growth hormone injections, typically

administered daily until the child reaches adult height.

Child GHD treatment burden is not well understood and no

disease-specific measures exist to assess this burden. The

purpose of the study was to explore GHD treatment burden

for children and their parents by conducting concept elic-

itation interviews supporting a theoretical model of the

impact of GHD treatment.

Methods Four focus groups (in Germany) and 52 tele-

phone interviews (in the UK and USA) were conducted

with children/adolescents with GHD aged 8 to\13 years

and parents of children with GHD aged C4 to\13 years.

The purpose of the interviews was to understand the

experience of GHD treatment from the child’s perspective,

and for parents, the impact of their child’s treatment on

themselves. Interview transcripts were analyzed themati-

cally based on modified grounded theory principles.

Results Interviews with 70 respondents who produced

descriptions (n = 73) of patients experiences with GHD

treatment (three parents spoke for two children each) were

conducted. Analysis identified three major areas of GHD

treatment burden for children: physical; emotional well-

being; and interference. Parent burdens identified were:

emotional well-being and interference. Modifiers such as

treatment efficacy and duration, which may impact the

degree of treatment burden severity, were identified.

Conclusions Overall treatment burden of child GHD is

considerable for children and their parents. The concept

elicitation and theoretical model can be used to develop a

disease-specific outcome measure, which adequately

reflects the burden of GHD treatment for children and their

parents.

Key Points for Decision Makers

Treatment burden of growth hormone deficiency

(GHD) for children and their parents is substantial.

Study findings indicate treatment burden severity

may be modified by the duration of treatment and

treatment effectiveness.

Using the results of this study, a GHD disease-

specific outcome measure can be developed to reflect

the burden of GHD treatment for children and their

parents.

1 Introduction

Growth hormone deficiency (GHD) in childhood is evinced

by a very slow or flat rate of growth in comparison with

other children of the same age [1, 2]. A child is considered

growth hormone (GH) deficient when GH levels are low or

not present [3]. The prevalence of childhood GHD reported

is within the range of 1.8–2.9 per 10,000 [4–6]. A recent

study reported the incidence of childhood-onset GHD to be

& Meryl Brod

mbrod@thebrodgroup.net

1 The Brod Group, 219 Julia Avenue, Mill Valley, CA 94941,

USA

2 Novo Nordisk, Søborg, Denmark

Patient (2017) 10:653–666

DOI 10.1007/s40271-017-0237-9

http://crossmark.crossref.org/dialog/?doi=10.1007/s40271-017-0237-9&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s40271-017-0237-9&amp;domain=pdf


2.58 for male individuals and 1.70 for female individuals

per 100,000 [7].

Consensus in the medical community is that GH-defi-

cient children require GH replacement therapy [8] to

increase growth velocity. If GHD is diagnosed and treated

early, relatively normal height and development are usually

acquired [1, 2], but if GHD is left untreated, or develops

late in childhood, shorter-than-average height and delayed

puberty may result [2, 9]. The psychological and behav-

ioral effects of GHD have been reported to include social

withdrawal, shyness, anxiousness, and depression [10–17].

Improvement in self-esteem, emotional well-being, and

mood in children treated with GHD has been shown

[17–19].

Treatment for GHD is by GH injections, typically

administered daily until the child reaches adult height [1].

Growth hormone deficiency treatment burden and conve-

nience can be important aspects for treatment adherence

because the therapeutic benefits of the GH treatment are

not immediate, and treatment or adherence may be com-

promised by low motivation. Few studies have been con-

ducted that assess burdens specific to GHD treatment;

however, the available literature suggests that GHD treat-

ment can be difficult to manage because of refrigeration

and storage burdens, inconvenience when reconstitution is

necessary, and managing overnight travel (a major con-

tributor to missed doses) [20]. These burdens are in addi-

tion to the pain caused by the injections themselves [20].

Disease-specific measures are known to be more sensi-

tive and have greater responsiveness to change over time

with treatment, as the items in the measure are more tar-

geted to the disease population being studied [21]. Unfor-

tunately, no well-validated disease-specific measures

currently exist that assess the impact on multiple dimen-

sions [22] of this injectable treatment on children, adoles-

cents, or their parents. The purpose of this study was to

explore the burden of GHD treatment for children, ado-

lescents, and their parents and to conduct concept elicita-

tion to develop a GHD treatment impact model, which

would have adequate conceptual validity to support the

development of disease-specific treatment burden patient-

reported outcome and observer-reported outcome

measures.

2 Methods

Focus groups or telephone interviews with GHD children,

ages 8 to\13 years, and parents of GHD children, ages C4

to \13 years, were conducted in Germany, the UK, and

USA. In Munich, Germany, two focus groups for parents

and two focus groups for children were conducted in the

native language by a trained local facilitator. Groups with

children were divided by sex and led by a same-sex

moderator. In the UK and USA, the recruited individuals

were too geographically dispersed to gather sufficient

numbers in focus groups, so one-on-one telephone calls

were conducted; for calls with children, the child was

offered a sex-matched interviewer. Interviews in the UK

were primarily conducted by a male, native UK English-

language speaker with participants in Manchester, England

and Glasgow, Scotland. Interviews in the USA were pri-

marily conducted by a female, native US English-language

speaker. Participants in the USA were geographically dis-

persed around the country. The lead interviewers in the UK

and USA were supported by two female and one male US-

language interviewers to accommodate child preference for

sex of interviewer and scheduling needs. A purposive

sampling method was used for both focus group and

interview selection. A combined written assent/consent

form was used to obtain documented assent from all older

child/adolescent participants (ages 8–12 years) along with

documented consent from their parent/guardian. All par-

ent/guardian (informant) participants provided written

consent to participate in focus groups and verbal consent to

participate in telephone interviews. This study was

approved by the Western Institutional Review Board

(Tracking No. 1145991).

Child respondents were eligible if they met the follow-

ing criteria: (1) pre-pubertal, age 8 to \13 years with a

diagnosis of isolated GHD, GHD as part of multiple pitu-

itary hormone deficiencies, or organic GHD; (2) a maxi-

mum stimulated GH level of \10 ng/mL (lg/L) on two

separate stimulation tests performed either on the same day

or on 2 separate days, OR one stimulation test performed

along with an insulin-like growth factor-1 test resulting in a

maximum stimulated GH level of\10 ng/mL (lg/L) and
an insulin-like growth factor-1 level two standard devia-

tions below the mean reference range for age and sex; (3)

negative signs for intracranial tumor or tumor growth, OR

if GHD occurred after treatment for any brain tumor, the

patient has to be at least 1 year in clinical remission; and

(4) currently receiving any prescription GH treatment for

no more than 12 months, or never treated with GH.

Recruitment matched the characteristics of the population,

as closely as possible, of the future clinical trial population

in which the measure is intended to be used. Growth hor-

mone treatments were pooled together without any dis-

tinction between the approved products. Parent/guardian

(observer) respondents were eligible if their child met the

diagnostic and medical criteria noted above; however, the

age of their child could be any age under 13 years. Addi-

tionally, parent respondents were required to live in the

same residence as the child with GHD and be able to

provide information on the child’s GHD and treatment, and

report on the child’s observed behavior.
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Child and parent respondents were excluded from the

study if the child had: (1) any clinically significant

abnormality likely to affect growth or the physician’s

ability to evaluate growth as being causally related to

GHD, such as, but not limited to, chronic diseases such as

renal insufficiency, spinal cord irradiation, and malnutri-

tion; (2) overt diabetes mellitus (fasting blood sugar

[126 mg/dL) and impaired fasting sugar (fasting blood

sugar [100 mg/dL after repeated blood analysis); (3)

chromosomal abnormalities and medical syndromes

(Turner’s syndrome, Laron syndrome, Noonan syndrome,

or absence of GH receptors), with the exception of septo-

optic dysplasia; or (4) congenital abnormalities (causing

skeletal abnormalities), Russell–Silver Syndrome, or

skeletal dysplasia.

Three recruitment strategies were employed. First, eligi-

ble child and adolescent patients were identified by physi-

cians from their current patient caseload. The physician or

designated staff person contacted the parent/guardians of

eligible patients to determine their, and/or their child’s,

interest in the study. Once permission was received, their

contact information was forwarded to the study for recruit-

ment. Second, national and international GHD-related

advocacy and support organizations posted recruitment

information on their discussion and social media sites, pro-

viding contact information for the study for interested

respondents. Last, respondents were identified by profes-

sional research organizations that recruit study participants.

These organizations contacted individuals enrolled in their

proprietary databases and prequalified them by telephone.

Participants received an honorarium of US $125 for in-per-

son focus groups or US $100 for telephone interviews.

To guide the interviews, a semi-structured interview

guide was designed, based on the literature and discussion

with clinical experts, to elicit the perceived symptoms,

burden, and impacts of GHD as well as GHD treatment

effects on social, physical, and psychological aspects of

daily living. Items and probes were designed to be age

specific to accommodate child respondents. For children

who had been treated for GHD, questions asking about

perceived differences pre- and post-treatment were also

included. Further, it was expected that young children

(under approximately age 8 years) would not be able to

complete a patient-reported outcome measure by them-

selves [23] and that a parent observer-reported outcome

measure, and not a proxy measure (reporter responds to

what they think/perceive about the child), would be nee-

ded. Therefore, it was critical for parents to report only

actual and not perceived or presumed impacts on the child.

To facilitate observer reports, parents were instructed to

answer questions about what they had actually witnessed or

been told about by another person as having witnessed. To

ensure this was the case, follow-up questions for impacts

reported by parents asked parents to report concrete

examples of what they had seen or been told that led them

to report on the impact. The interview guide evolved iter-

atively as completed focus groups and interviews were

used to guide and inform subsequent discussions. There-

fore, issues raised by patients and parent/guardians in

earlier groups/interviews were further explored and either

confirmed or rejected based on the content of additional

group discussions.

Graduate level-trained individuals with backgrounds in

qualitative interviewing, focus group moderation, and pri-

mary education conducted all interviews, which were

facilitated in the native language of the host country. To

ensure consistency among interviewers, all interviewers

participated in telephone trainings with the US lead inter-

viewer to review the project objectives and the interview

guide. Additionally, the lead interviewer listened in to the

initial calls of all interviewers to supervise and provide

feedback. In Germany, the lead interviewer met with and

trained the moderators in person and then observed/listened

to the focus groups in person and in real time with

simultaneous translation (one group was observed/listened

to in real-time via live streaming).

Individual child and parent/guardian telephone inter-

views were 60–75 min long and in-person focus groups,

held at a focus group facility, were 2 h long. Interviews and

focus groups were audio-recorded, transcribed, and trans-

lated into English where appropriate.

In line with US Food and Drug Administration guidance

on patient-reported outcome development [24], the concept

elicitation phase entailed a qualitative study design. Data

were qualitatively analyzed through an adapted grounded

theory approach, entailing developing and refining a theory

based on concepts derived during the research process.

Specific techniques included the use of open, axial, selec-

tive, and in-vivo coding, the constant comparative method,

writing memos, theorizing, exploring particular words and

terms for multiple meanings and applications, and negative

case analysis [25]. Transcripts were analyzed for content

by theme using Dedoose, Version 7.0.21, SocioCultural

Research Consultants, LLC, Manhattan Beach, CA, USA, a

qualitative data analysis system [26]. A preliminary code

list was developed a priori based upon the interview and

focus group guide, which served as the basis of the coding

tree and was iteratively revised throughout the coding

process. A single coding tree was used for all transcripts.

Codes were added as new themes emerged during tran-

script review. When a new code was added, a review of

previously coded transcripts occurred to ensure that all

occurrences of the new code were captured during the

coding process. The transcripts were coded in the chrono-

logical order in which the interviews and focus groups

occurred and were each reviewed and coded at least three
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times to ensure accuracy and consistency. Themes were

then aggregated into larger domains. The analysis was

organized by major themes and sub-themes that arose in

the interviews. To help determine which impacts were the

most commonly experienced, the coding captured the

number of child and parent/guardian participants who

reported each treatment burden impact.

Based on findings from the qualitative analysis, a con-

ceptual model of major and minor treatment burden impacts

was developed. To be included in the model, the impact

needed to be a discrete rather than a broad descriptor of the

impact (e.g., worry rather than general dislike) and could

potentially be affected by treatment. Major impacts were

those reported by 15% or more of the study sample and a

minor impact if reported by less than 10% of the sample.

Items that were endorsed by between 10 and\15% of the

sample were individually examined and included as major if

they were endorsed by 20% of parents or children, were

proximal rather than distal impacts, not solely related to

height, and/or considered conceptually important by clini-

cal experts interviewed (for concepts that clinicians would

be aware of) or in the literature. All major impacts were

confirmed as both relevant and important by respondents

during the cognitive debriefing interviews (conducted after

the item generation was completed with an independent

sample of parents and children).

3 Results

3.1 Sample Description

Thirty-nine children, aged 8 to\13 years, with GHD and 31

parents of children, aged C 4 to\13 years, with GHD par-

ticipated (n = 70). Children were aged 8–9 years (n = 7)

and 10 to\13 years (n = 32). Of the 31 parents, 19 were

parents of child respondents who participated in the study.

Fifty respondents (71.4%) were recruited directly from

clinical contacts, four (5.7%) from professional research

organization patient panels and 16 (22.9%) from advocacy

and support organizations. Parent respondents provided

descriptions of children under the age of 8 years (n = 14),

aged 8–9 years (n = 8), and aged 10 to\13 years (n = 12).

Data were collected in Germany in four focus groups

(n = 19 respondents) and in the UK and USA by individual

telephone interviews (n = 51). Three parents were inter-

viewed about two of their children with GHD (one in the US,

two in Germany). Therefore, for analytic purposes, there

were 73 narrative descriptions of GHD.

Of the GHD descriptions gathered by interview or focus

group, slightly over half were from US respondents

(n = 40, 54.8%) with additional respondents from Ger-

many (n = 21, 28.8%) and the UK (n = 12, 16.4%).

Table 1 presents the breakdown of respondents by country

and age of child.

The mean age at GHD diagnosis was 7 years (range

3–12 years); however, the average age at diagnosis was

lowest in Germany (4.6 years) as compared with the UK

(7.0 years) and USA (9.4 years). A majority of children

had taken GH therapy (n = 66, 90.4%) with treatment

beginning on average in Germany at a younger age

(4.9 years) than in the UK (7.9 years) or USA (9.5 years).

As a result, the average length of time on treatment varied

considerably with the longest time on treatment reported in

Germany (43.0 months), followed by the UK (7.9 months)

and USA (6.5 months). Respondents reported additional

health conditions; the most frequent were ear, nose, and

throat conditions; lung diseases or other respiratory con-

ditions; and mental health conditions. Table 2 presents the

details on the health and demographic characteristics of

children and parents associated with the 73 narrative

descriptions.

3.2 Domains and Themes Generated by Telephone

Interviews and Focus Groups

A total of 55 concepts related to the burden of GHD

treatment in children emerged from all interviews and

focus groups conducted; 36 of these concepts were

addressed by participants in both the child and par-

ent/guardian samples. Thematic saturation was separately

assessed for the 39 children and 34 parents/guardians in the

order in which the interview or focus group occurred. A

total of 40 concepts were discussed during the child

interviews; after the 17th child interview, 80% of these

concepts had been discussed, and by the 27th interview,

95% of these concepts had been covered. A total of 51

concepts were discussed during the parent/guardian inter-

views; after the 15th parent/guardian interview, 80% of

these concepts had been discussed, and by the 25th inter-

view, 95% of these concepts had been covered. The three

treatment burden domains identified for children were

physical, emotional well-being, and interference. The two

treatment burden domains identified for parents were

emotional well-being and interference. In the following,

data for parent/guardian (observer) and child-provided

descriptions are combined.

3.2.1 Physical Treatment Burdens

Parent and child-provided descriptions of physical treat-

ment burdens focus primarily on the mode of delivery by

injection. Their descriptions include injection pain

(n = 30, 41%); bruising at the injection site (n = 15,

21%); burning, stinging, or soreness (n = 14, 19%); and

bleeding from the injection (n = 6, 8%). Many of these
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impacts were amplified by the frequency and efficacy of

treatment, the confidence/skills of the person administering

the injection, and whether or not the child self-administers

injections.

Physical Aspects: Child

Parent: ‘‘It hurts. Yes, I mean she screams. She cries -

it hurts.’’

Child: ‘‘Sometimes when I tense up, it hurts a lot, and

I usually hold on to my leg because I don’t want it to

hurt a lot.’’

Descriptions included more frequent reports of injection

pain in boys and bruising at the injection site in girls.

Physical impacts such as injection pain, and burning,

stinging, or soreness were much less frequently reported

for children under the age of 8 years. Table 3 presents the

breakdown within the physical treatment burdens domain.

3.2.2 Emotional Well-Being Treatment Burdens

Parent- and child-provided descriptions of emotional

impacts suggest that there is a wide range of emotional

response to GHD treatment, which suggested in broad

terms, a general dislike of treatment (n = 25, 34%) or

being upset (n = 12, 16%) with treatment. Specific emo-

tional burdens include fear of injections (n = 27, 37%),

worry (n = 22, 30%), embarrassment about treatment

(n = 14, 19%), unhappiness about frequency of injections

(n = 13, 18%), annoyance about injections (n = 11, 15%),

and feeling different from other children because of treat-

ment (n = 11, 15%). Parent and child respondents report,

when children worry, they worry about missing doses

(n = 11, 15%), injection administration (n = 9, 12%), and

injection pain (n = 4, 5%). For many respondents, the

emotional impact was stronger at treatment initiation. For

example, injection fear at treatment initiation was noted in

close to one third of the narrative descriptions (n = 21,

29%), with much lower frequency of injection fear lasting

past the initiation of treatment and remaining unresolved

(n = 10, 14%). Treatment efficacy, experienced as

increased growth, was an important modifier for the

reduction of emotional impact over time, as was the

duration of treatment.

Emotional well-being: Child

Parent: ‘‘We haven’t made it to all of the eight sites

yet. So it seems like when it’s a new site, he gets

worried.’’

Child: ‘‘I just like feel worried. Like I don’t want to

miss a shot, but I may need to if all my spots are

bruised.’’

Incidences of child acceptance of treatment (n = 13,

18%), not being particularly bothered by treatment

(n = 32, 44%), or the child actively wanting and liking

their GHD treatment (n = 23, 32%) were also reported by

parent and child respondents. Acceptance and desire for

treatment was often linked to the child’s desire to grow and

the obvious and visible improvements with treatment.

Descriptions of boys included more frequent reports of

acceptance and wanting or liking GHD treatment, but boys

also were more frequently reported to fear injections,

worry, and feel nervous when preparing for injections.

Descriptions of girls included more frequent reports of

feeling annoyed by GHD treatment. For children under the

age of 8 years, acceptance and nervousness when preparing

for injections was reported more frequently and unhappi-

ness with the frequency of treatment reported less fre-

quently than for the other age groups. Both liking treatment

and feeling different from other children was reported less

frequently for children aged 8–9 years, and feeling upset

was reported more frequently for children aged 8–9 years

than for the other age groups. Disliking treatment by

injection was reported less frequently for children aged 10

to\13 years, and this age group also experienced a high

rate of acceptance of treatment.

Parents self-reported being emotionally impacted

themselves by GHD treatment for their children. They

noted their own worry (n = 21, 62%), including worry

about treatment administration (n = 20, 59%), causing

pain to their child (n = 13, 38%), and medication costs

Table 1 Summary of parent and child participants by country and age (years) of child

Country Child age 4 to\8 years Child age 8–9 years Child age 10 to\13 years No. of GHD descriptions

(N = 73); n (%)
Child Parent Child Parent Child Parent

Germany 6 4 4 7 21 (28.8)

UK 4 1 1 6 12 (16.4)

USA 4 2 3 19 12 40 (54.8)

Total 14 7 8 32 12 73 (100)

GHD growth hormone deficiency
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(n = 5, 15%). They also reported feeling sadness about the

need for treatment (n = 7, 21%), guilt (n = 6, 18%), and

frustration with injection administration (n = 5, 15%).

Table 4 presents the breakdown within the emotional well-

being treatment burdens domain.

3.2.3 Interference Treatment Burdens

Parent- and child-provided descriptions suggested that the

experience of interference resulting from injection treat-

ments is variable. Over half of respondents (n = 41, 56%)

Table 2 Health and demographic characteristics of children with growth hormone deficiency (GHD) described in the study

Demographic characteristics Germany (n = 21) UK (n = 12) USA (n = 40) Total (N = 73)

Age group counts, years, n (%)

4 to\8 6 (28.6) 4 (33.3) 4 (10.0) 14 (19.2)

8–9 8 (38.1) 2 (16.7) 5 (12.5) 15 (20.5)

10 to\13 7 (33.3) 6 (50.0) 31 (77.5) 44 (60.3)

Sex, n (%)

Female 8 (38.1) 4 (33.3) 10 (25) 22 (30.1)

Male 13 (61.9) 8 (66.7) 30 (75) 51 (69.9)

Ethnicity, n = 52, n (%)

White Not collecteda 10 (83.3) 36 (90.0) 46 (88.5)a

Persian 1 (8.3) 1 (1.9)a

Asian 1 (8.3) 1 (1.9)a

Other 4 (10.0) 4 (7.7)a

Household income, US$

Less than 20,000 2 (9.5) 1 (8.3) 1 (2.5) 4 (5.5)

20,001–40,000 2 (9.5) 3 (25.0) 2 (5.0) 7 (9.6)

40,001–60,000 1 (4.8) 3 (25.0) 5 (12.5) 9 (12.3)

60,001–80,000 2 (9.5) 1 (8.3) 6 (15.0) 9 (12.3)

80,001–100,000 4 (19.0) 1 (8.3) 13 (32.5) 17 (23.3)

More than 100,000 3 (14.3) 3 (25.0) 9 (22.5) 13 (17.8)

Decline to answer 7 (33.3) 4 (10.0) 14 (19.2)

Other prescription medications, n (%)

Yes 4 (19.0) 2 (16.7) 23 (57.5) 29 (39.7)

Age at diagnosis, years

Mean (range) 4.56 (3–8) 7.01 (3–12) 9.36 (3–12) 6.98 (3–12)

Ever taken GHD therapy

Yes, n (%) 20 (95.2) 11 (91.7) 35 (87.5) 66 (90.4)

Age first started GHD therapy

Mean (range) 4.87 (4–8) 7.89 (8–12) 9.47 (3–12) 7.41 (3–12)

Duration (months) of GHD therapy

Mean (range) 43.0 (1–96) 7.9 (2–12) 6.5 (0.2–16) 17.8 (0.2–96)

Other health conditions

Arthritis, rheumatic diseases, musculoskeletal conditions 1 (2.5) 1 (1.4)

Ear, nose, and throat conditions 4 (19.0) 6 (15.0) 10 (13.7)

Eye disorders 1 (4.8) 1 (8.3) 2 (2.7)

Kidney disease, urinary conditions 1 (8.3) 1 (2.5) 2 (2.7)

Lung disease, respiratory conditions (including allergies and asthma) 2 (9.5) 15 (37.5) 17 (23.3)

Mental health conditions (including depression and anxiety) 13 (32.5) 13 (17.8)

Metabolic conditions (including elevated cholesterol) 2 (9.5) 1 (8.3) 1 (2.5) 4 (5.5)

Stomach, intestinal, gastrointestinal disease 1 (8.3) 1 (1.4)

Stroke, neurological condition 1 (8.3) 2 (5.0) 3 (4.1)

Other condition 1 (4.8) 4 (33.3) 4 (10) 9 (12.3)

None 13 (61.9) 6 (50.0) 15 (37.5) 34 (46.6)

a n = 52; ethnic identifications were not collected in Germany owing to ethics standards in Germany
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noted that treatment interfered with overnight sleepovers or

other travel activities. There were also two aspects of

interference with overnight travel. First, overnight travel

interfered with dose timing and often resulted in deferred/

missed injections (n = 29, 40%). Second, injection

administration was disruptive to the experience of

Table 3 Physical treatment burdens domain by subtheme

Physical treatment burdens domain Total narrative descriptions Child-provided descriptions Parent-provided descriptions

N = 73 % n = 39 % n = 34 %

Injection pain 30 41 21 54 9 26

No problem with injection pain 14 19 10 26 4 12

Bruising 15 21 9 23 6 18

Burning/stinging/soreness 14 19 9 23 5 15

Bleeding 6 8 2 5 4 12

Table 4 Emotional well-being treatment burdens domain by subtheme

Emotional well-being treatment burdens domain Total narrative descriptions Child-provided descriptions Parent-provided descriptions

N = 73 % n = 39 % n = 34 %

Child not bothered by injections 32 44 18 46 14 41

Fear of injections 27 37 11 28 16 47

Injection fear at initiation/treatment 21 29 9 23 12 35

Injection fear ongoing, past initiation/treatment 10 14 2 5 8 24

Generally dislikes treatment by injection 25 34 13 33 12 35

Child wants/likes treatment 23 32 11 28 12 35

Worry (child) 22 30 11 28 11 32

Worry about missing doses 11 15 6 15 5 15

Worry about injection administration 9 12 5 13 4 12

Worry about pain 4 5 2 5 2 6

Worry about growth (does not want change) 1 1 0 0 1 3

Nervous preparing for injections 15 21 4 10 11 32

Embarrassed by treatment 14 19 6 15 8 24

Embarrassed only at initiation 3 4 2 5 1 3

No problem with embarrassment 21 29 8 21 13 38

Unhappy about frequency of injections 13 18 7 18 6 18

Acceptance of injections 13 18 7 18 6 18

Upset about injections 12 16 2 5 10 29

Annoyance about injections 11 15 9 23 2 6

Feeling different from other children 11 15 8 21 3 9

Emotions increased with treatment 8 11 1 3 7 21

Increased fear of doctors and medical procedures 5 7 1 3 4 12

Sadness about injections 2 3 2 5 0 0

Emotional impacts on parents

Parent worry 21 62

Worry about treatment administration 20 59

Worry about causing pain to child 13 38

Worry about medication cost 5 15

Parent sadness 7 21

Parent guilt 6 18

Parent frustration 5 15
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overnight travel (n = 20, 27%) because of the need to plan

and accomplish the logistics of administration away from

home. Additional interference was described for the time

needed for children to prepare emotionally for the injection

(n = 20, 27%), and the need to stop or interrupt daily life

activities to accommodate the treatment schedule (n = 17,

23%). Potential modifiers for these burdens included

duration of treatment, age of treatment start, and whether or

not the responsibility for treatment administration was

shared with the child.

Interference: Child

Parent: ‘‘So a lot of times he won’t stay at a friend’s

house because I can’t just go, give him the shot, and

come home, or if he’s spent the day there and wants

to stay, I have to run that over, do it, come back

home, so sometimes it’s just easier just to go get him,

bring him home, and just be done.’’

Child: ‘‘I sleep over at my friend’s house sometimes

or they sleep over here, but I don’t take my shot on

those days because they might come and I don’t

really want to bring the shot with me over there.’’

Some respondents did report that treatment generally did

not interfere with daily activities for them (n = 26, 36%),

or that GHD treatment requires a learning curve and that

administering injections gets easier over time (n = 26,

36%), or becomes routine and part of daily life (n = 25,

34%).

Descriptions of boys included more frequent reports of

the initial learning curve. Descriptions of girls included

more frequent reports of the need to stop and interrupt

daily life activities to accommodate the treatment

schedule. Reports that treatment administration did not

interfere with daily life were more frequent for children

ages 10 to \13 years than for the younger age groups.

Interference with overnight sleepovers or travel was

reported less frequently for children under the age of

8 years.

Parents self-reported being impacted themselves by

interference resulting from GHD treatment. Half of parents

(n = 17, 50%) noted that GHD treatment interferes in

family travel and travel planning/logistics. Approximately

one third of parents (n = 11, 32%) noted that it took time

to prepare their child for the injection and that this was also

interfering, and that GHD treatment interferes with their

daily and social life (n = 4, 12%). Table 5 presents the

breakdown within the interference treatment burdens

domain.

3.2.4 Social Context of Treatment

Social impacts did not meet the criteria for major impacts

as they were determined to be distal and secondary to

emotional impacts. Although a few children were fearful

that they might be teased or were embarrassed by treat-

ments, there were no reports of teasing or bullying specific

to injection treatment by peers or other references to social

burdens of treatment in these descriptions. However, a few

themes suggest the social context surrounding treatment,

much of which is supportive. Many parent and child

respondents noted that the child is comfortable telling

others about their injections (n = 32, 44%) and a subset of

this group indicated that the child often educated peers

about his/her injection treatments (n = 22, 30%). In con-

trast to this, some children preferred to keep their treat-

ments private and did not tell others about them (n = 20,

27%). Last, some children experienced social support

specifically directed towards their treatments and injections

from family or friends (n = 16, 22%). This social support

tends to boost their confidence and motivate their attitude

towards treatment.

Descriptions of boys included more frequent reports of

educating friends and family about their injection treat-

ments. Reports of educating friends and family were less

frequent for children under the age of 8 years. Social

support for injection treatments was less frequently noted

for children aged 8–9 years. Table 6 presents the break-

down within the social aspects of treatment domain.

3.2.5 Theoretical Model

The model presents both the proximal and distal treatment

burden domains and subdomains for both children and their

parents along with key modifiers that can impact the

individual experiences with treatment (Fig. 1). For a major

domain to be included in the model, it had to be endorsed

by both children and parents as important and relevant.

Table 7 presents parent and child quotes for each major

impact.

4 Discussion

Injections are often a challenging mode of medication

delivery for many, and GHD treatment is no exception.

This qualitative study provides evidence that the experi-

ence of GHD treatments is considerable but variable and

can be modified by factors such as duration and efficacy of

treatment, age, and sex. As with most treatments, adapta-

tion occurs and many of the children and parents who

experience difficulty at the initiation of treatment adapt

over time and treatment can become a part of their daily

routine with reduced or no burden associated with it.

However, for some it continues to be a source of physical

and emotional pain, and interference in daily life. Thus, the

challenge may be to not only reduce burden for the
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population for which it continues to be problematic but also

to shorten the time until adaption to treatment occurs and/

or reduce the degree of treatment burden during the initial

stages of the treatment process.

This study explored the burdens specific to GHD treat-

ment, which few studies have previously researched. Our

study findings are comparable to an Internet survey-based

study by Kremidas et al. [20], which surveyed patients with

GH disorders currently using a prescription GH medication

aged 13? years and caregivers of GH disorder patients

currently assisting with using a prescription GH medica-

tion, to evaluate issues including administration practices

and the reasons behind missed injections. They found that

managing overnight travel is a major contributor to missed

doses. Our analysis revealed that travel interfered with dose

timing and often resulted in deferred/missed injections. As

similarly found in the Kremidas et al. article, our study

found with regard to interference with travel, the burden of

storage of medication was a primary concern of most

parents as refrigeration is required.

Another factor previously studied is discomfort and pain

experienced from the injection of GH. One study found that

caregivers were more likely to agree that injections were

painful, and patients were more likely to disagree (though

most of those disagreeing patients were adults) [20]. In our

study, injection pain and bruising were the top two physical

treatment burdens reported by both children and par-

ent/guardians (observer). More than half of children

reported injection pain while just over one quarter of par-

ents reported pain. These results must be evaluated in the

context that the parents/guardians reported as observers

with instruction to report on what they had actually wit-

nessed or been told about by another person as having

witnessed.

Table 5 Interference treatment burdens domain by subtheme

Interference treatment burdens domain Total narrative

descriptions

Child-provided

descriptions

Parent-provided

descriptions

N = 73 % n = 39 % n = 34 %

Overnight or other travel activities 41 56 23 59 18 53

Overnight activities interfere with dose timing: missed or deferred treatments 29 40 18 46 11 32

Treatment interferes with overnight activities (is disruptive) 20 27 8 21 12 35

Treatment does not interfere with daily activities 26 36 13 33 13 38

Treatment requires a learning curve and it gets easier over time 26 36 15 38 11 32

Treatment is routine/part of daily life 25 34 7 18 18 53

Time needed to prepare emotionally for injection 20 27 4 10 16 47

Needing to stop/interrupt what you are doing for the injection 17 23 9 23 8 24

Needing to remember (preoccupation) 5 7 5 13 0 0

Interference for parents

Interferes with family travel 17 50

No problem with travel 7 21

Time needed to prepare injection (logistics) or prepare child for injection 11 32

Interferes with daily and social life 4 12

Interrupted sleep 3 9

Accessing medication 3 9

Table 6 Social aspects of treatment domain by subtheme

Social aspects of treatment domain Total

narrative

descriptions

Child-

provided

descriptions

Parent-

provided

descriptions

N = 73 % n = 39 % n = 34 %

Child thinks it is okay for others to know about their injections and tells others 32 44 16 41 16 47

Child often finds him/herself educating family and friends about injection treatments 22 30 13 33 9 26

Child keeps treatment private—does not tell others or have injection in front of others (besides

parents/guardians)

20 27 8 21 12 35

Child experiences social support for injection treatments 16 22 9 23 7 21
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Additionally, parent- and child-provided descriptions of

the negative impact of treatment had some notable simi-

larities. General dislike of treatment and worry were sim-

ilarly reported by parents and children, but a higher

frequency of parents reported their child experienced fear

of injections, nervousness preparing for injections, upset

about injections, and were embarrassed by treatment.

Additionally, interference of GHD treatment with over-

night or other travel activities and needing to stop/interrupt

daily life activities to accommodate the treatment schedule

was reported similarly by both child and parent respon-

dents. Further, parents and children agreed that treatment

requires a learning curve and gets easier over time.

According to the criteria for defining a burden as major,

there were no major social burdens associated directly with

GHD treatments noted by children or parents.

Parents self-reported being substantially impacted

themselves by worry surrounding treatment administration,

but also by worry about causing the child pain and the

medication costs. Feelings of sadness about the need for

treatment, guilt, and frustration with injection administra-

tion were additional emotions reported. Parents self-re-

ported that the child’s treatment interfered with their own

lives. Half of parents noted that GHD treatment interfered

in family travel and travel planning/logistics and approxi-

mately one third of parents noted that the time it took to

Domains (Proximal)

Domains (Distal)

Key Modifiers

Major CHILD PHYSICAL Minor
• Pain
• Bruising
• Burning/stinging/soreness

• Bleeding

Major CHILD EMOTIONAL WELL-BEING Minor

• Worry about injections, worry about remembering
• Embarrassment about treatment
• Feeling different from other children
• Fear of injections
• Annoyance about injections
• Unhappy about frequency

• Sadness about injections

Major CHILD INTERFERENCE Minor

• Stop/interrupt what you are doing (daily routine)
• Interfere with overnight or other activities
• Time needed to prepare emotionally for shot (avoid or 

delay getting injection)

• Needing to remember (preoccupation)

ecnerefretnITNERAPlanoitomE

• Worry/anxiety about treatment or treatment 
administration

• Worry about causing pain to child
• Guilt
• Sadness
• Frustration

• Interference with travel (planning and/or logistics) 

• Interference with daily and social life

• Time needed to prepare/administer injection

• Time needed to prepare child for injection

PHYSICAL
• Tense body
• Growing pains

EMOTIONAL WELL-BEING
• Impact on self-confidence
• Increased anxiety/stress
• Confidence about 

treatment management

INTERFERENCE
• Reduced social relationships/ 

activities management
• Compliance issues 

• Age
• Age at treatment start
• Duration of treatment
• Confidence level of child/parent
• Needle phobia/dislike
• Cultural/ethnic influences

• Amount/type of training/ 
instructions

• Lifestyle
• Family/friends relationships/support
• Perception of GHD as a disease
• Reimbursement policies

• Efficacy of treatment
• Decision making process around 

whether or not to treat
• Who performs the injections
• Shared versus sole responsibility 

for injections
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Fig. 1 Preliminary theoretical model of the treatment burden measure-child growth hormone deficiency (GHD)
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Table 7 Selected quotes for major themes

Theme/subtheme Selected quote

Physical aspects: child

Injection pain Parent: It hurts. Yes, I mean she screams. She cries - it hurts

Child: Sometimes when I tense up, it hurts a lot, and I usually hold on to my leg because I

don’t want it to hurt a lot

Bruising Parent: She does bruise sometimes from her shot. She is very self-conscious about her

bruising, especially when it comes to swimming, because everyone can see it

Child: Sometimes we really can’t find a spot because sometimes everything is bruised

Burning/stinging/soreness Parent: He says it burns

Child: Sometimes it will sting a lot

Child: But sometimes when it hurts a lot, then the spot will bruise a little and that’s when it

feels a little sore

Child: Straight after I have it maybe it feels a bit numb or a bit sore

Emotional well-being: child

Fear of injections Parent: He says: I’m afraid. I’m really afraid. This is very true. He is very insistent

Child: Well, that’s when I got pretty scared like about the injection every single night. I was

scared that it would hurt a ton

Child worry Parent: We haven’t made it to all of the eight sites yet. So it seems like when it’s a new site,

he gets worried

Child: I just like feel worried. Like I don’t want to miss a shot, but I may need to if all my

spots are bruised

Embarrassment Parent: He doesn’t like it. He didn’t want anybody to know … he didn’t want anybody to

know. So he never talks about it with anybody

Child: I don’t want them to know that I get jabs every night because I am afraid they might

laugh at me

Unhappy about frequency Parent: Getting a shot every day. That can’t be easy on a kid

Child: The worst thing is that I have to get an injection every night. I really don’t like that

Annoyance Parent: Well, I think he is mostly annoyed about the fact that we discuss this now at all. He

would rather not have to deal with that topic. He has kind of an avoidance strategy. And

now, there is a clear indicator - there is an injection, and there are growth hormones, and

he is supposed to grow. And now he has to deal with that a bit more, which he doesn’t want

to. I think this means a lot of work to him; it is tiresome

Child: But then sometimes I just really don’t want to do it, but I have to, so it’s kind of

annoying sometimes

Feeling different from other children Parent: He notices that he is different somehow

Child: It just makes me feel different. It’s just it’s not normal for other kids to have to take

shots that I’m friends with

Emotional well-being: parent

Parent worry Parent: So I’m trying to not let him see that I’m freaking out because he needs to see me

calm. Yeah, it’s been hard, too. I get worried, too

Parent: Our new normal was going to include daily injections and the difficulty and the hurt.

Every day I would make my kid hurt. You do everything you can in your whole life to make

your kids not hurt. That’s the tough part

Parent sadness Parent: So it is upsetting because you obviously want your child to be well and healthy and

not to go through this

Parent: So you know I’m thankful to doctors and medicine, but there definitely is a part of me

that’s angry and sad for her

Parent guilt Parent: Because I’m trying to impart on him the importance of getting it, and I’m sure at 12

that’s not what he’s taking from it. I’m sure he’s taking from it that I didn’t do it again, and

I’m sorry. He has apologized before, and I feel tremendous guilt

Parent frustration Parent: Once he knew it wasn’t as bad as he thought in his head, but he was still taking a

really long time to prep himself, it began to become frustrating for me
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prepare their child for the injection, with some parents

reporting GHD treatment impacted their daily and social

life. Therefore, the impacts of treatment on the parents

themselves are not inconsequential.

The concept of treatment burden may not take into

consideration the positive benefits of treatment. For

example, the incidences of child acceptance of treatment,

not being particularly bothered by treatment, or the child

actively wanting and liking their GHD treatment were

reported by parent and child respondents. However, the

purpose of the measure under development has a targeted

focus to assess burden and while the benefits of treatment

may modulate the burden, they are not in and of themselves

central to the assessment of burden.

Understanding the impact of GHD treatment on children

and their parents can improve communications between

them and their physicians. Through an understanding of

GHD treatment burden, physicians can better support par-

ents and children by providing adequate education on

medication administration and support for those with

continued difficulty with injections. The demonstrated

efficacy of treatment and its effect of reducing related

disease burdens in emotional, social, and daily life indi-

cates that advocacy by physicians for early treatment of

GHD may alleviate the overall burden of the condition that

may cause harm. Additionally, ongoing research and

development in the improved ease of use of delivery

devices and long-acting GH preparations are anticipated to

further reduce treatment burden.

As with all research, there are some limitations to this

study. First, although this study included reports from 73

child and parent-provided descriptions of GHD experience

(a large sample size for qualitative research), these findings

may not be generalizable to all children with GHD. Fur-

ther, it is possible that volunteers for participation in

research form a unique population that results in a sample

that may not be representative of all children with GHD or

their parents. However, given that recruitment employed

three different methodologies, the sample pool was

potentially broadened.

Additionally, although the interview script prompted for

both prospective and retrospective information with the

assessment of domains now vs. before individuals started

treatment, we attempted to minimize recall bias for those

who were taking treatment by having a relatively short

duration of time (no more than 12 months) of treatment.

Finally, for some domains and subdomains, the fre-

quency of report was different for children under the age of

8 years. These distinctions may be owing to the fact that

parent respondents were the only respondents for this age

group, in addition to circumstances associated with being

that young. Finally, the child focus groups seemed to have

Table 7 continued

Theme/subtheme Selected quote

Interference: child

Overnight or other activities Parent: So a lot of times he won’t stay at a friend’s house because I can’t just go, give him

the shot, and come home, or if he’s spent the day there and wants to stay, I have to run that

over, do it, come back home, so sometimes it’s just easier just to go get him, bring him

home, and just be done

Child: I sleep over at my friend’s house sometimes or they sleep over here, but I don’t take

my shot on those days because they might come and I don’t really want to bring the shot

with me over there

Time needed to prepare emotionally for

injection

Parent: Probably the easiest part is once he allows me to go ahead and do it is to just do it.

The prep part is probably the worst because of his having to get himself emotionally ready

Child: That I sometimes simply don’t want to do it …. I just run away somewhere

Needing to stop/interrupt what you are doing

for injection

Parent: She’ll stay out as late as she can, even if she’s at her friend’s she’ll be the last one

and want to stay until the last minute. So sometimes she comes home and she’s really tired

and would love to curl up in her bed, but unfortunately she’s got to get organized

Child: I just want to do it real fast, so then I can go plan again

Interference: parent

Interferes with family travel Parent: If you go away, you gotta make sure you bring everything with you, so we don’t do

that too often

Time needed to prepare injection (logistics) or

prepare child for injection

Parent: I don’t know, just doing it in general. I just think it ruins–I feel like it ruins every

single night like it just–until after that and then when he’s on cloud nine, I’m like, ‘‘What

was I even stressed out about for the last hour trying to figure out exactly the time I was

going to do it?’’

Interferes with daily and social life Parent: I will give it a little later if need be, but I always try to just change our plans to leave

what we’re doing to come home. […] It can be rough, but you know you have to adapt for

your kids. […] I would say (it happens) every other week at least
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a strong cohort effect with little diversity in opinion or

experience. While it may be true that the experience of

GHD occurs uniformly across these respondents, it also

may be true that children in groups tend towards agreement

with one another and that the individual interviews were

more able to elicit a wider range of experience.

5 Conclusions

Overall, GHD treatment burden in children is substantial as

is demonstrated in this study. There are modifiers to the

experienced severity of treatment burden that may be

amenable to interventions such as treatment efficacy, age

of treatment initiation, and duration of treatment. Accurate

and reliable assessment of treatment burden for both chil-

dren and their parents may help clinicians to understand

better compliance issues and may improve the quality of

doctor-patient communications. The concept elicitation and

theoretical model can be used to develop a disease-specific

outcome measure, which adequately reflects the burden of

GHD treatment for children and their parents.
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