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Background: We evaluated the opinions of parents in The Netherlands concerning treatment 

of their children with growth hormone, and examined beliefs and perceptions about treatment 

and quality of health care communication and support.

Methods: An Internet survey was completed by 69 parents who had children prescribed growth 

hormone and were part of the Patient Intelligence Panel. Acceptance of the diagnosis and 

treatment was investigated with reference to four topics, ie, search and quality of information, 

involvement in decision-making process, operational aspects, and emotional problems and 

support.

Results: Among the parents surveyed, 48% reported a lack of freedom to choose the type of 

growth hormone device that best suited their needs, 92% believed that their children (and they 

themselves) would benefit if the children self-administered growth hormone, and 65% believed 

training to support self-administration would be helpful. According to 79%, the availability of 

support from another parent with experience of treating their own child with growth hormone, 

alongside their doctor, would be valuable. Thirty-seven percent of the parents indicated that 

their children felt anxious about administration of growth hormone, and 83% of parents would 

appreciate psychological support to overcome their anxiety. An increase in reluctance to receive 

treatment with growth hormone was observed by 40% of parents after the children reached 

puberty, and 57% of these parents would appreciate psychological support to overcome this 

reluctance.

Conclusion: Understanding how growth hormone treatments and their implications are 

perceived by parents is a first step towards addressing quality of growth hormone treatment, which 

may be instrumental in improving adherence. The data show a need for support and involve-

ment of parents in the process of choosing a growth hormone device. This decision-making 

process may be instrumental in improving acceptance and diminishing emotional problems for 

children using growth hormone.
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Introduction
Growth hormone, also called somatropin, is a polypeptide hormone produced and 

secreted by the anterior pituitary gland. It stimulates growth, cell reproduction, and cell 

regeneration. In children, the most important reason for treatment with growth hormone 

is impaired growth velocity caused by either insufficient growth hormone production, 

ie, growth hormone deficiency, or by an impaired response to physiological growth 

hormone levels, eg, Turner syndrome. Severe growth hormone deficiency in early 

childhood can have serious effects on muscle development, which can in turn be seen 

in delays in reaching milestones, such as standing, walking, and achieving body length.1 
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In The Netherlands, around 2000 children presently receive 

daily growth hormone therapy.2 Growth hormone is admin-

istered as subcutaneous injections. Injection sites include 

the upper arm, thighs, buttocks, and abdomen. Children who 

are diagnosed with one of the following chronic disorders 

are prescribed growth hormone treatments: growth hormone 

deficiency, Turner syndrome, small for gestational age, 

limited degree of production of pituitary hormones, chronic 

renal failure, and Silver-Russell syndrome.

In The Netherlands, there are eight different brand names 

for products containing the same active ingredient, ie, growth 

hormone.3 Concentration (mg/mL) and injection volume 

(mL) may slightly differ between the brands, but the most 

important differences are the medical devices used, ie, the 

injection pens that go with the brands. Each brand has its own 

instructions for use, including preparation, storage, injection 

technique, and service program provided by the company.

Daily subcutaneous injections may be perceived as a 

burden because they can cause pain and bruising. Needle pen 

injectors or needle-free delivery systems designed to mini-

mize pain may reduce the discomfort.4 The effect of therapy 

is closely monitored by health care professionals and the 

dosage may be adjusted every 3–6 months. However, these 

visits can be stressful for both children and parents because 

blood tests and x-rays may well be required.

Skipping of injections, ie, nonadherence, is not followed 

by immediate negative effects. Positive effects, associated 

with adequate adherence, are to a certain extent difficult for 

the children and parents to link to treatment because there is 

a time lag. Influencing behavior, ie, improving adherence, is 

a challenge, especially if one takes into account that patients 

are mostly children and adolescents.2

Patient perceptions of treatment benefit play a role in 

patient acceptance of physician recommendations concern-

ing treatment.5 The key to better understanding of patient 

acceptance of growth hormone therapies is to understand 

parental perceptions and beliefs concerning illness and 

treatment, because parents are in control of the first years of 

treatment and often beyond. This entails better understanding 

of where parents gather their information, what information 

they are missing, what determines the relevance of particular 

medication benefits to patients (and their carers), and what 

benefits are important to patients in comparing which of the 

relevant medications they will accept.

Few studies have explicitly examined the opinions of 

parents in the area of growth hormone therapy. In this paper, 

we take the first step in examining parents’ views regarding 

growth hormone treatment for their child. The overall aim 

of our study was to gain a better understanding of parents’ 

perceptions and views on self-management of treatment with 

growth hormone.

Materials and methods
The Patient Intelligence Panel (PIP) Health is a patient 

research company. PIP Health developed the questionnaire 

for the current study in cooperation with the Dutch Society 

for Growth Hormone Treatment (NVGG), which is a Dutch 

patient advocacy group for persons who are prescribed or 

who are taking care of persons prescribed growth hormone. 

NVGG has some 300 members. PIP Health’s patient panel 

secured the study sample, and programmed and fielded the 

survey in early 2011. An invitation email was sent via the 

NVGG database to approximately 300 parents of children 

using growth hormone. Potential study participants received 

an email message inviting them to complete an online 

questionnaire that would take approximately 10 minutes to 

fill in. The email included a link to the online questionnaire 

and offered patients a €10 charitable donation to the NVGG 

society as an incentive. The invitation clearly stated that 

the survey was designed regarding patient anonymity and 

confidentiality. Of the 300 patients invited, 69 completed 

the questionnaire and 69 were included in the reported 

analysis.

Parents who had indicated that they had a child who was 

using growth hormone treatment upon enrolling in the PIP 

Health patient panel were recruited for participation. The 

study population for this analysis was 69 adult individuals 

who had a child aged 1–18 years with physician-diagnosed 

(reported by parents) growth hormone deficiency (n = 33), 

Turner syndrome (n = 9), small for gestational age (4), limited 

degree of production of pituitary hormones (n = 17), chronic 

renal failure (n = 2) or Silver-Russell syndrome (n = 4). Most 

of the parents (78%) were members of a patient advocacy 

group, being the NVGG in most cases.

Sources and quality of information
In addition to assessing the characteristics of the children 

and the indication and type of growth hormone device used, 

the study included measures of device-related information 

as well as the quality of this information. Parents could 

choose between the following seven options in the survey 

regarding the source of information (more than one option 

could be checked): the doctor, nurses at the hospital, the 

pharmaceutical company, other parents/patients, patient 

advocacy groups, the Internet (search engines), and a 

category entitled “other”.
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Involvement in decision-making process
The questionnaire incorporated questions about whether 

doctors presented the different growth hormone devices 

and whether parents felt that they had freedom of choice 

in choosing a device for their child. The last question had 

three response scales, consisting of “Yes I was totally free 

to choose”, “The hospital advised me on a device but I was 

free to choose” and “No I was not free to choose”.

Operational aspects and support
Two questions related to administration of growth hormone 

treatment by the child itself, and the opinion of parents about 

whether or not the freedom to choose a device was benefi-

cial for them as parents and for the child. The parents could 

respond on a four-point scale (“totally agree” to “totally 

disagree”). Another question related to the added value of hav-

ing a parent with experience of treating their child with growth 

hormone available for support alongside one’s own doctor and 

whether they would be open to help other parents.

Emotional problems and support
Opinions of parents on the role of emotional factors in their 

child’s growth hormone treatment were identified with regard 

to anxiety about administration of growth hormone, support 

on addressing anxiety about administration, reluctance to 

administer, and support on this reluctance when entering 

adolescence.

Furthermore, parents indicated whether their child was 

anxious about the daily administration of growth hormone; 

there were four response options ranging from “very anxious” 

to “totally not anxious”. One question asked to what extent 

anxiety influenced their day, measured in minutes of anx-

ious thoughts. The answers consisted of four categories. 

Furthermore, the parents could suggest whether emotional sup-

port to conquer the anxiety was welcome; they could choose 

between “very welcome”, “welcome”, and “not welcome”.

Parents’ satisfaction with the emotional support provided 

by health care professionals for their child’s anxiety was 

assessed on a four-point scale, ranging from “totally satisfied” 

to “totally not satisfied”. Furthermore, parents could indicate 

whether they saw an increase in reluctance to administer 

growth hormone when their child entered puberty, and 

whether they needed support. The same scales were used as 

for the questions about anxiety, mentioned previously.

Results
The average age of the children was 9.58 years. In this group 

of children (n = 69), 73% had been using growth hormone 

treatment for more than 3 years, 9% for approximately 

2 years, 12% for approximately one year, and 6% for less 

than one year. Seventy percent (n = 48) of the children were 

using a needle device and 30% (n  =  21) were using the 

needle-free device (ZomaJet Vision). Nine percent (n = 6) 

indicated that they had switched from one growth hormone 

device to another during the treatment period.

Sources and quality of information
Parents’ queries about the condition and devices are presented 

in Table 1. The parents had more questions about the medical 

condition than about the device (197 versus 113). Doctors 

were the most important source of information at the time of 

diagnosis for both the condition (94%) and growth hormone 

devices (70%). The Internet and the patient advocacy group 

played an important role in providing information regard-

ing the condition (used as sources of information by 68% 

and 52% of parents, respectively). Approximately twice as 

many parents were informed about their child’s condition by 

the Internet or the patient advocacy group than by a nurse 

(28%). However, the nurse played a major role in providing 

information regarding the devices (32%).

Involvement in decision-making process 
about the device
At the time of diagnosis and starting growth hormone treat-

ment, 68% (n = 44) of the parents were presented with just 

one growth hormone device, whereas 32% (n =  21) were 

shown a minimum of two different types (see Figure  1). 

Of the latter group, 71% (n  =  15) received a “practice 

administration” in order to try out one or more of the differ-

ent devices. In response to whether the parents felt they had 

freedom in the choice of device, 48% said that they felt they 

did not have freedom of choice, 9% indicated that they felt 

free to choose to some extent, and 43% answered that they 

felt fully free to choose a device.

Table 1 Sources used by parents for information about the 
condition and the growth hormone device (more than one option 
could be checked)

Information source Queries about  
condition  
(n = 197)

Queries about  
device  
(n = 113)

Doctor 94% 70%
Internet (search engines) 68% 19%
Patient advocacy group 52% 12%
Practice nurse 28% 32%
Other patients 25% 9%
Pharmaceutical company 16% 19%
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Operational aspects and support
Among the parents participating in the survey, 92% believed 

that self-administration by the child would give them and 

the child more freedom in their daily lives, and 65% of the 

parents also saw the benefit of a specially designed course to 

enable children/teenagers to learn to administer growth hor-

mone themselves when they were old enough. Most parents 

(53%) believed that at the age of 10 or 11 years their child 

would be ready for this training. In Table 2, the age distri-

bution is presented regarding parents’ views concerning the 

right time to train their child in self-administration.

Among the parents, 79% answered that they would see 

the added value of having a parent with experience of treating 

their child with growth hormone available alongside their 

doctor, whereas 10% were neutral about this idea, and 11% 

did not see it as adding value. Of the parents who would 

appreciate advice from other parents, 91% would also be 

open to supporting other parents themselves.

Emotional problems and support
Regarding anxiety about the needle or the pain associated 

with administering the injection, 37% (26 of all the children) 

felt anxious about the device used, according to their parents. 

Of these children, parents felt that 12% (n = 3) were quite 

afraid and 17% (n = 4) were very afraid of the device, with 

71% being a little bit afraid.

In order to measure the prevalence of anxious thoughts per 

day for most children, the parents who indicated their child 

had experienced anxiety were asked to estimate the number of 

minutes of anxious thoughts their child had regarding growth 

hormone administration. The majority (81%) estimated 

that their child suffered from anxiety up to a maximum 

of 4 minutes a day, 4% assessed that it was 5–10 minutes 

per day, and 11% estimated 11–30 minutes a day. Four out 

of the five parents who considered that the child had more 

than 4 minutes of anxious thought indicated that their child 

was “afraid” or “very afraid” of their treatment.

Of the 26 parents who mentioned that their child was 

anxious about growth hormone administration, 69% (n = 18) 

were using a needle device and 31% (n = 8) were using the 

needle-free device. Of these parents, 83% would appreciate 

reimbursed support to counter the anxiety, even though 75% of 

these parents were satisfied with the guidance of a health care 

professional to tackle the anxiety of their child. Of the seven 

parents with children who were anxious or very anxious, more 

than half were not satisfied with the support from the nurse or 

psychologist. Table 3 shows quotes from nine parents describ-

ing how they dealt with the anxiety of their child.

Twenty parents with children in the age range 11–18 years 

were asked whether they had seen an increase in reluctance 

to receive growth hormone treatment after the child entered 

puberty. Forty percent of parents agreed with this statement 

and 57% did welcome the opportunity for a psychologist to 

give support to them and their children to deal with emotional 

problems resulting from growth hormone treatment.

Discussion
Few studies have explicitly examined the opinions of parents 

in the growth hormone therapy area. Therefore, we examined 

parents’ views of their child’s growth hormone treatment. The 

overall aim of our study was to gain a better understanding of 

perceptions parents have with regard to their child’s growth 

hormone treatment.

Our main results can be summarized as follows. The main 

source of information was the doctor prescribing the growth 

hormone treatment. The Internet proved to be another source 

used by parents to gain knowledge about the condition and the 

devices used for administration of growth hormone. The nurse 

played an important role in providing information about the 

device to parents. Parents did not feel that they were involved 

in the process of making treatment decisions. Half of all the 

respondents indicated that they did not have any freedom of 

choice between the devices. More than two-thirds of the par-

ents were only presented with one device to administer growth 

hormone to their children, which supports the conclusion of 

lack of involvement of parents in the treatment choice.

Parents were willing to help other parents and saw this 

as adding value to the growth hormone treatment procedure. 

Administration of growth hormone can create anxiety for the 

child which can last for many years. Support to conquer the 

Time of
diagnosis

Minimum 2
devices

presented (32%)

Did not feel free
to choose (10%)

Felt free to
choose (34%)

Felt free to
choose (90%)

Did not feel free 
to choose (66%)

1 GH device
presented (68%)

Figure 1 Number of devices presented in the hospital at the start of the treatment.
Abbreviation: GH, growth hormone.

Table 2 Age distribution for starting self-administration of 
growth hormone treatment (n = 41)

6–7 years 10%
8–9 years 32%
10–11 years 53%
.12 years 5%
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fears of the children was welcomed by the Dutch parents. 

For the parents with adolescent children, professional support 

to guide their children through emotional shifts in behavior 

towards growth hormone treatment was also welcomed.

Our study results in the context  
of related research
These results provide insights about the Dutch population 

confronted with daily administration of growth hormone 

to their children. Despite the clear benefits of replacement 

therapy with growth hormone for most subjects, poor adher-

ence to the treatment regimen is common.5 Despite the 

difficulties in assessing behavior and outcomes, increasing 

evidence suggests that poor adherence is quite common 

among patients (children and adults) taking growth hormone, 

with adherence estimated between 36% and 49% during the 

interval since the last clinic visit.5

From data on filled prescriptions, Hunter et  al found 

that 33% of their patients received less than 80% of their 

expected growth hormone dose. Similarly, Desrosiers et al 

reported that 15%–24% of 630 children missed more than 

three injections per month.6,7

In a study in the UK of 75 children using growth hormone, 

23% missed more than two injections a week. In this study, 

lower adherence was associated with reduced height velocity 

and a free choice of injection device was associated with better 

adherence. In the subgroup of children who missed more than 

two injections a week, 23% were given a choice of growth 

hormone devices, whereas in the subgroup of children who 

never missed an injection, 81% were given a choice.8

Table 3 Parents’ comments and opinions

Respondent Comment Anxiety level Growth hormone  
treatment

Age 
(years)

1 It works best to just inject, otherwise they will be longer  
in a stressful feeling. Watch your child what he/she finds  
most comfortable. Let him help if they need it.

Quite afraid ZomaJet® 3

2 Go to the child psychologist. We are in the middle of the  
process and it goes slowly, but we are moving forward.

Very much  
afraid

Nutropin® 5

Support from the health care professionals is moderate,  
but it might be due to the fact that we found support in the  
area we live in.

3 Bedtime is already a difficult time anyway! It is difficult  
to think that my child goes to sleep with these anxious  
thoughts. A suggestion could be to get a DVD for a better  
and longer explanation. A cartoon might be an idea?

Quite afraid Norditropin® 12

My son was afraid for years on end. Methods to distract him  
did not work, you simply cannot explain to a child of 5–6 years old  
why he needs to do this, I saw so many tears.

4 Do not show your own discomfort, this will make  
it worse for the child. We are counting before the shot,  
and counting during the injection.

Very much  
afraid

Nutropin 6

5 I’m desperate and can do with some suggestions. Quite afraid Norditropin 5
The doctor and the nurse who comes to our home do not  
take the anxiety as a serious problem.

6 We have a good experience with a hypnotherapist. We had a  
struggle every night but after two sessions with the therapist our  
daughter started to administer the growth hormone herself!

Very much  
afraid

Norditropin 7

The nurses told me that as long as my child sleeps at night  
and thus doesn’t worry about it, no actions should be undertaken.  
In the mean time, we struggle every night with the administration  
of the growth hormone to a terrified crying child.

7 Do not make a drama of the injection, stick with a  
positive approach only.

Quite afraid ZomaJet 13

8 We found out by coincidence that there is a needle-free  
device. Now that we use that he doesn’t have the anxiety  
anymore. But this should be explained and I think everyone  
should have that choice.

Little bit afraid ZomaJet 7

10 They told us to distract her. At the point of the injection  
she definitely does not let us distract her!

Little bit afraid Norditropin 9
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As this research shows, parents see their doctor as the main 

source of information. When it comes to information about 

the device, they turn to the nurse who, generally speaking, 

has more time for the parents and children. This could add 

to adherence because parents often do not feel fully involved 

in treatment decisions, as shown in this study. Involvement 

in decision-making is another aspect that aids acceptance by 

parents and thus children using growth hormone.9 Also, the 

Internet should be a valuable resource for parents to find infor-

mation about their child’s condition. The information provided 

should be accurate and easy for the parents (and adolescent 

children) to comprehend.10 It is suggested that organizations 

in the health care environment should invite patient feedback 

in order to check whether their information is accurate and 

relevant for the end-user of this information.11

This study confirms that parents perceive that self-

administration of growth hormone can aid treatment; the 

most commonly suggested age range for the child to start 

administering growth hormone was 10–11 years. In another 

study of 73 children with an average age of 10 years using a 

needle-free ZomaJet Vision system, about one-third of the 

children were injecting themselves without having received 

any training by health care professionals.

Limitations
Given the state of the art of research on this topic, our study 

is an explanatory one aiming at gaining insight into parents’ 

points of view regarding growth hormone therapy. The study 

sample was selected because it represents members of a 

patient advocacy group.

Another limitation is the fact that there is no report of the 

time periods over which people were being asked to recall infor-

mation. For example, parents of a child who is 18 years old now 

may have been offered a choice of device 14 years previously 

and there is evidence that people have difficulties remembering 

medical advice, choices, and support, especially at the time of 

the diagnosis. Without information about the exact length of use 

of devices (and diagnosis), statements about switch behavior and 

behavior in searching for information is difficult to assess.

Research implications
It might be useful to increase our understanding of patients’ 

beliefs and their determinants by acquiring prospective infor-

mation on beliefs but also clinical information and prescrip-

tion data, especially in new users of medication.12

Future research should include parents who are not mem-

bers of such a group because patient advocacy tends to be 

associated with higher levels of knowledge and involvement 

in clinical matters. In addition, future research should assess 

explicitly parents’ perceptions regarding the illness and treat-

ment. Children themselves should be an additional source of 

information on these two topics.

There is already evidence of the relationship between 

adherence and growth response.13 Further studies are needed 

to quantify improvement in adherence and the relationship 

between adherence and improvement in growth outcomes, 

and of involving parents and children more in the choice 

of growth hormone device with an aim to optimize adher-

ence to growth hormone. Illness perceptions and treatment 

beliefs in the context of the extended common sense model 

described by Horne and Weinman14 should be used to add 

strength to the research. Interventional studies are called for 

in studying methods to reduce anxiety, involve patients in less 

anxiety-provoking methods of delivering growth hormone, 

and in improving quality of life in children and their parents. 

These studies should take into account the time periods of 

the children’s growth hormone treatment and correlate these 

with their need for information and their behavior of search-

ing for this information.

Clinical implications
Understanding parents and their views on growth hormone 

treatment may help health care providers to develop targeted 

interventions to improve medication adherence. Acceptance 

through freedom of choice in growth hormone device could 

be an effective first step that a health care professional could 

take by showing all devices available to the children. Another 

useful addition could be an information sheet/website where 

all information is presented to the parents about the condition 

and the devices available. As nurses continue to work with 

patients more closely to improve medication use and outcomes, 

it might be useful for nurses to hand out this information 

sheet or website to parents even before the start of treatment. 

Self-administration training courses could be presented to 

the child when he/she gets older. Emotional problems, such 

as resistance during puberty and needle anxiety, could be 

reduced by providing professional psychological support to the 

children. Health care professionals should take these emotional 

problems more seriously in order for further improvements 

in delivering medication without high stress levels in patients 

and their caregivers, resulting in a positive effect on adherence 

with growth hormone treatment in children.
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