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Abstract
Purpose The aim of this study was to produce evidence on quality of life (QoL) among Italian growth hormone deficiency 
(GHD) children and adolescents treated with growth hormone (GH) and their parents.
Methods A survey was conducted among Italian children and adolescents aged 4–18 with a confirmed diagnosis of GHD 
and treated with GH therapy and their parents. The European Quality of Life 5 Dimensions 3 Level Version (EQ-5D-3L) 
and the Quality of Life in Short Stature Youth (QoLISSY) questionnaires were administered between May and October 2021 
through the Computer-Assisted Personal Interview (CAPI) method. Results were compared with national and international 
reference values.
Results The survey included 142 GHD children/adolescents and their parents. The mean EQ-5D-3L score was 0.95 [stand-
ard deviation (SD) 0.09], while the mean visual analogue scale (VAS) score was 86.2 (SD 14.2); the scores are similar to 
those of a reference Italian population aged 18–24 of healthy subjects. As for the QoLISSY child-version, compared to the 
international reference values for GHD/ idiopathic short stature (ISS) patients, we found a significantly higher score for the 
physical domain, and lower scores for coping and treatment; compared to the specific reference values for GHD patients, 
our mean scores were significantly lower for all domains except the physical one. As for the parents, we found a significantly 
higher score for the physical domain, and a lower score for treatment; compared to reference values GHD-specific, we found 
lower score in the social, emotional, treatment, parental effects, and total score domains.
Conclusions Our results suggest that the generic health-related quality of life (HRQoL) in treated GHD patients is high, 
comparable to that of healthy people. The QoL elicited by a disease specific questionnaire is also good, and comparable with 
that of international reference values of GHD/ISS patients.
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Introduction

Growth hormone deficiency (GHD) is a condition caused 
by a lack of growth hormone secretion, and can be con-
genital or acquired, although in most cases its aetiology 
is unknown and is called idiopathic GHD [1]. Untreated 
GHD causes growth failure in children and adolescents 
and may affect skeletal mineralization, muscle strengths 
and lipid metabolism [2].

Growth hormone therapy is the treatment for GHD 
patients, accelerating the growth velocity to promote 
normalization of growth and stature during childhood 
and achieving a normal adult height, appropriate for the 
child’s genetic potential [3]. Health-related quality of life 
(HRQoL) is another important outcome in GHD chil-
dren and adolescents with short stature treated with GH. 
HRQoL in short stature subjects defined as a height more 
than two standard deviations (SDs) below the mean height 
of a reference population matched by age and sex, has been 
investigated in several studies, with conflicting results 
[4]. The recent systematic review by Backeljauw et al. [4] 
found 33 studies on quality of life (QoL) in children with 
short stature, mostly due to GHD, idiopathic short stature 
(ISS), and small for gestational age (SGA); seven studies 
assessing the QoL in parents or caregivers of children with 
short stature were found.

To our knowledge, Italian studies investigating HRQoL 
in GHD patients are limited with one which included 80 
children [5]. Thus we aimed to evaluate HRQoL in GHD 
patients treated with GH.

This study is part of a project comprising three phases: 
(1) a systematic literature review on paediatric GH treat-
ment in Italy, having a focus on epidemiology, quality of 
life, treatment adherence, and economic impact, recently 
published [6]; (2) a cost-of-illness analysis of GHD (under 
preparation); (3) a survey on quality of life conducted 
among children and adolescents with GHD and their par-
ents, and these results are presented in this paper.

Methods

A survey has been conducted among children and adoles-
cents with GHD and their caregivers, in order to investi-
gate their HRQoL and the questionnaire was completed 
autonomously by the children and their caregivers. The 
diagnostic procedures, GH treatment and follow-up were 
representative of current clinical practice not requiring 
Ethics approval.

The aim was to analyse both the generic and disease-
specific HRQoL in the overall study population and in 

subgroups by gender and age. In addition, our results were 
compared with national and international reference values.

Inclusion criteria were: (1) children and adolescents 
between 4 and 18 years old and their parents; (2) a con-
firmed diagnosis of GHD; (3) current treatment with GH.

Four clinicians with experience in GHD were involved 
in this study. They contributed to drafting the research 
protocol, in creating the questionnaire, and to inform the 
patients of the existence of the survey.

Data were collected between May and October 2021, 
using questionnaires administered through the Computer-
Assisted Personal Interview (CAPI) method. Patients and 
their caregivers filled out the questionnaires through a 
web-based platform, and data were provided anonymously 
by masking the respondents' IP address.

The data collected included: (1) demographic data: age, 
gender, region of residence, Local Health Unit; (2) dis-
ease-specific data: age at diagnosis, age at signs/symptoms 
onset, medical specialty of the physician who made the 
diagnosis, medical specialty of the physician treating the 
patient, if the patient is managed by a centre of reference; 
(3) information on health resources utilization: drugs, 
medical examinations, diagnostic tests, day hospital and/
or outpatient services, and the related direct and indirect 
costs; (4) quality of life of patients and caregivers, inves-
tigated through two questionnaires, one generic HRQoL, 
specifically the five-dimensional EuroQol questionnaire, 
three-level version (EQ-5D-3L), and one disease specific, 
the Quality of Life in Short Stature Youth (QoLISSY).

The EQ-5D-3L is a simple, very short questionnaire, 
validated in Italian [7] and is self-administered, to pro-
vide a measure of HRQoL. This tool is widely used in 
cost-effectiveness analyses; it also permits to compare 
QoL levels among patients with different diseases, or in 
healthy subjects. The questionnaire includes five items, 
three of which are related to functional aspects (mobility, 
self-care, usual activities) and the other two are related to 
perceived physical and mental well-being (pain or discom-
fort, anxiety or depression). For each item, there are three 
possible answers indicating the absence or presence of 
moderate or severe problems. The EQ-5D was completed 
by the children or by their parents. The algorithm pro-
posed by Scalone et al. [8] describes the translation of the 
EQ-5D-3L results in quality-adjusted life years (QALYs) 
specific to the Italian population. The second part of the 
questionnaire consists of a graduated scale from 0 to 100 
(Visual Analogue Scale, VAS), on which the respondent 
indicated his/her perceived overall health status. An addi-
tional question was included in the questionnaire, asking 
for the perceived level of general health (excellent/very 
good/good/fair/poor).

The validated Italian version of the QoLISSY question-
naire for patients and their parents [7] consists of 22 items 
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distributed in 3 core domains, which contribute to the overall 
total score:

• Physical: refers to the physical limitations that the child 
can experience in everyday life due to short stature (6 
items);

• Social: refers to how short stature interferes with the 
child’s social life: remarks, bullying, teasing, social iso-
lation, feelings of rejection (8 items);

• Emotional: refers to the child’s feelings and emotions 
with regards to his short stature (being different, inse-
cure, sad) (8 items);

• Three additional domains (28 items) cover the aspects of 
coping, beliefs, and treatment:

• Coping: refers to the way the child copes with nega-
tive feelings or experiences due to his short stature (10 
items);

• Beliefs: refers to the child’s general beliefs about stature 
(4 items);

• Treatment: refers to the child’s experience linked to 
growth hormone treatment (when relevant) (14 items).

• The QoLISSY questionnaire for parents, in addition to 
the domains described above, consists of two further 
domains (16 items):

• Future: refers to the child’s worries about the future in 
relation to his short stature (5 items);

• Effects on parents: refers to the impact the child’s growth 
problem has on his parents’ feelings (helplessness, guilt, 
concern, anxiety, etc.) (11 items).

For each item of the questionnaires, five possible answers 
are available: not at all/never; slightly/seldom; moderately/
quite often; very/very often; extremely/always. Items could 
be positively or negatively worded. Positively worded items 
have been scored 1–2–3–4–5 (from 1: not at all/never to 5: 
extremely/always) and negatively worded items have been 
scored 5–4–3–2–1 (from 5: not at all/never to 1: extremely/
always). All sub-scale scores and the total score comprising 
the three core domains (physical + social + emotional) were 
transformed from raw score to 0–100 score, with higher val-
ues representing a higher perceived quality of life.

Statistical analysis

Descriptive and analytical statistics were performed. Cat-
egorical variables were presented as counts and percent-
ages, while continuous variables as means and standard 
deviations (SD). The results of the EQ-5D-3L question-
naire were presented for the overall population, by gender, 
and by gender and age group (4–7, 8–12, 13–18 years). 
The Pearson chi squared test was performed to investi-
gate potential differences in the answers between gender 
and age groups. Two-sided Student’s t test was applied to 

compare the EQ-5D-3L utility values and the VAS score 
between gender and age groups.

Also the results of the QoLISSY questionnaires (child 
and parent versions) were presented for the overall study 
population, by gender, and by gender and age group (8–12 
and 13–18  years for QoLISSY child; 4–7, 8–12, and 
13–18 years for QoLISSY parent). The mean subscale and 
total scores obtained by the respondents were compared to 
the reference values provided in the QoLISSY Question-
naire User’s Manual [9] using the Student's t-test.

For all the statistical analyses, a p value ≤ 0.05 was con-
sidered significant.

The STATA/SE 13 software was used for all the 
analyses.

Results

The overall study population included 142 children/ado-
lescents with GHD and their parents. Patients had a mean 
age of 12.2 years (SD: 2.9) and were mostly males (69%). 
The mean age at diagnosis was 7.9 years, being lower for 
females (6.9 vs 8.3 years; p = 0.03), while the mean age at 
onset of signs/symptoms was 5.7 years, and the mean dura-
tion of treatment was 4.4 years. Most of respondents came 
from south/major islands and northwest, while the north-
east and the central Italy were under-represented (Table 1).

Table 1  Characteristics of study population

M F M + F

Total sample, n (%) 98 (69.0) 44 (31.0) 142
Age (years), mean (SD) 12.6 (3.0) 11.4 (2.7) 12.2 (2.9)
Age group (years), n (column %)
 4–6 5 (5.1) 3 (6.8) 8 (5.6)
 7–9 9 (9.2) 7 (15.9) 16 (11.3)
 10–12 28 (28.6) 20 (45.5) 48 (33.8)
 13–15 41 (41.8) 12 (27.3) 53 (37.3)
 16–18 15 (15.3) 2 (4.5) 17 (12.0)

Age at diagnosis (years), mean 
(SD)

8.3 (3.6) 6.9 (3.5) 7.9 (3.6)

Age at first signs and symptoms 
(years), mean (SD)

5.8 (4.1) 5.6 (3.5) 5.7 (3.9)

Years of treatment, mean (SD) 4.3 (3.2) 4.5 (3.6) 4.4 (3.3)
Geographical area, n (column %)
 Northwest 45 (45.9) 20 (45.5) 65 (45.8)
 Northeast – 2 (4.6) 2 (1.4)
 Centre 4 (4.1) – 4 (2.8)
 South and major islands 49 (50.0) 22 (50.0) 71 (50.0)
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Results of EQ‑5D‑3L questionnaire

The EQ-5D-3L was completed by 142 respondents. As for 
mobility, 92% of respondents indicated they had no prob-
lems, while 8% declared to have some problems; no signifi-
cant differences were found among gender and age groups, 
except for a higher percentage of females in the age group 
13–18 years having some problems (14% vs 2% of males, 
p = 0.039).

Ninety-five percent of respondents had no problems with 
self-care. A female patient in the age group 13–17 declared 
to be unable to wash or dress on her own, compared to no 
males in the same age group (p = 0.044). Male children of 
4–7 years were more likely to have problems with self-care 
than older males (p = 0.001).

The usual daily activities are carried out without prob-
lems by 90% of the respondents. Similarly to the self-care 
item, the younger males again showed more problems than 
the older ones (p = 0.008).

As for pain/discomfort item, 83% had no problems, while 
17% experienced moderate pain/discomfort. We did not find 
differences between gender and age groups.

Anxiety or depression were moderately present in 10% 
of respondents, while two patients (1.4%) stated to be 
extremely anxious/depressed; 13–18-year-old females 
defined themselves as moderately anxious/depressed more 
than age-matched males (29% vs 7%; p = 0.024).

The mean (SD) VAS score was 86.2 (14.2), with no dif-
ference between males and females in the overall popula-
tion and in each age group. As for the question about the 
perceived level of general health, 13% reported excellent 
health, 41% very good health, 38% good health, 8% fair 
health, and none reported poor health; there were no differ-
ences between gender and age groups.

The mean (SD) utility value for the EQ-5D-3L was 0.95 
(0.09), with similar values between gender and age groups. 
The results for EQ-5D-3L are reported in Table 2.

Results of QoLISSY questionnaires

QoLISSY child

The QoLISSY-Child version was completed by 132 respond-
ents aged 8–18, of which 91 males (69%) and 41 females 
(31%) (Table 3). The mean scores of the three core domains 
were all above 70/100: physical 78.66, social 74.10, and 
emotional 71.14, with a total score of 74.27. The additional 
domains obtained lower scores, in particular coping (42.65) 
and treatment (48.88), while the beliefs domain (68.84) was 
similar to the three core domains. Compared to the refer-
ence values provided in the QoLISSY User’s Manual [9], we 
found in our sample a significant higher score for the physi-
cal domain (78.66 vs 73.69; p = 0.0299), and lower scores 

for coping (42.65 vs 55.60; p < 0.0001) and treatment (48.88 
vs 55.12; p = 0.0065). When considering the reference val-
ues of the QoLISSY User’s Manual [9] for GHD patients 
only (excluding ISS patients), the comparisons were as fol-
lows: physical (78.66 vs 80.12; p = 0.49); social (74.10 vs 
80.77; p = 0.0034); emotional (71.14 vs 78.98; p = 0.0004); 
coping (42.65 vs 56.21; p < 0.0001); beliefs (68.84 vs 76.95; 
p = 0.0045); treatment (48.88 vs 54.42; p = 0.0144); total 
score (74.27 vs 79.96; p = 0.0048).

Also, we found the following significant differences 
in the four subgroups by gender and age: (1) Males aged 
8–12 years: the physical score was higher than the reference 
score (81.67 vs 69.93; p = 0.0001), while the coping (38.71 
vs 59.11; p < 0.0001) and the treatment score (44.29 vs 
66.06; p < 0.0001) were lower; (2) females aged 8–12 years: 
the physical score was higher than the reference score (76.85 
vs 69.93; p = 0.02); (3) males aged 13–18 years: the coping 
score was lower than the reference score (41.38 vs 53.29; 
p = 0.002); (4) females aged 13–18 years: the treatment 
score was lower than the reference score (44.39 vs 53.56; 
p = 0.044) (Table 3).

QoLISSY parent

The QoLISSY-Parent version was completed by 142 
respondents. The mean scores for the three core domains 
were similar to those of their children: physical 78.40, 
social 71.68, emotional 68.57, with a total score of 72.38. 
The scores of the additional domains were: coping 42.98, 
beliefs 66.81, and treatment 48.29. The last two domains 
specific to QoLISSY parent version were future (79.44), and 
effect on parents (62.15). Compared to the reference values 
for parents provided in the QoLISSY User’s Manual [9], we 
found in our sample a significant higher score for the physi-
cal domain (78.40 vs 71.80; p = 0.0038), and a lower score 
for treatment (48.29 vs 55.18; p = 0.0023). When consider-
ing the reference values of the QoLISSY User’s Manual [9] 
for parents of GHD patients only (excluding parents of ISS 
patients), the comparisons were as follows: physical (78.40 
vs 78.72; p = 0.87); social (71.68 vs 77.87; p = 0.0086); 
emotional (68.57 vs 74.37; p = 0.0072); coping (42.98 vs 
44.14; p = 0.62); beliefs (66.81 vs 71.41; p = 0.11); treat-
ment (48.29 vs 55.38; p = 0.0018); future (79.44 vs 83.04; 
p = 0.12); effects on parents (62.15 vs 72.97; p < 0.0001); 
total score (72.38 vs 76.98; p = 0.0218).

We also found the following significant differences in the 
six subgroups by gender and age: (1) Males aged 4–7 years: 
the treatment score was lower than the reference score 
(43.37 vs 60.53; p = 0.024); (2) Females aged 4–7 years: 
no significant differences; (3) Males aged 8–12 years: the 
physical score (78.21 vs 67.83; p = 0.002), the total score 
(73.93 vs 67.80; p = 0.039) and the future score (79.43 
vs 69.62; p = 0.020) were higher than the reference score, 
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Table 2  EQ-5D-3L

M + F M F M: 
4–7 years

F: 4–7 years M: 
8–12 years

F: 
8–12 years

M: 
13–18 years

F: 
13–18 years

Sample (N) 142 98 44 7 3 35 27 56 14
Mobility
 I have no 

problems 
in walking 
about

132 (92.3) 93 (94.9) 39 (88.6) 6 (85.7) 3 (100.0) 32 (91.4) 24 (88.9) 55 (98.2) 12 (85.7)*

 I have some 
problems 
in walking 
about

10 (7.7) 5 (5.1) 5 (11.4) 1 (14.3) – 3 (8.6) 3 (11.1) 1 (1.8) 2 (14.3)

 I am con-
fined to 
bed

– – – – – – – – –

Self-care
 I have no 

problems 
with self-
care

134 (94.4) 93 (94.9) 41 (93.2) 5 (71.4) # 3 (100.0) 32 (91.4) 25 (92.6) 56 (100.0) 13 (92.9)*

 I have some 
problems 
washing 
or dress-
ing myself

5 (3.5) 4 (4.1) 1 (2.3) 1 (14.3) – 3 (8.6) 1 (3.7) – –

 I am unable 
to wash 
or dress 
myself

3 (2.1) 1 (1.0) 2 (4.6) 1 (14.3) – – 1 (3.7) – 1 (7.1)

Usual activities (e.g., work, study, housework, family or leisure activities)
 I have no 

problems 
with per-
forming 
my usual 
activities

128 (90.1) 89 (90.8) 39 (88.6) 5 (71.4) # 3 (100.0) 32 (91.4) 23 (85.2) 52 (92.9) 13 (92.9)

 I have some 
problems 
with per-
forming 
my usual 
activities

11 (7.8) 8 (8.2) 3 (6.8) 1 (14.3) – 3 (8.6) 3 (11.1) 4 (7.1) –

 I am unable 
to perform 
my usual 
activities

3 (2.1) 1 (1.0) 2 (4.6) 1 (14.3) – – 1 (3.7) – 1 (7.1)

Pain/discomfort
 I have no 

pain or 
discomfort

118 (83.1) 83 (84.7) 35 (79.6) 6 (85.7) 2 (66.7) 29 (82.9) 22 (81.5) 48 (85.7) 11 (78.6)

 I have 
moderate 
pain or 
discomfort

24 (16.9) 15 (15.3) 9 (20.5) 1 (14.3) 1 (33.3) 6 (17.1) 5 (18.5) 8 (14.3) 3 (21.4)

 I have 
extreme 
pain or 
discomfort

– – – – – – – – –
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while the treatment score (47.04 vs 55.71; p = 0.007) was 
lower; (4) Females aged 8–12 years: the social (71.30 vs 
59.16; p = 0.042) and the future (82.22 vs 67.96; p = 0.006) 
scores were higher than the reference score; (5) Males aged 
13–18 years: the treatment score was lower than the refer-
ence score (51.02 vs 65.95; p < 0.0001); (6) Females aged 
13–18 years: the treatment score (45.28 vs 58.52; p = 0.006) 
and effects on parents score (57.47 vs 73.00; p = 0.032) were 
lower than the reference score (Table 4).

Discussion

To our knowledge, this is the first study that administered 
the EQ-5D questionnaire to Italian GHD children. In our 
study, the mean EQ-5D utility value was 0.95 (SD 0.09), 
while the mean EQ VAS score was 86.2 (SD 14.2). Although 
no reference data are available for healthy subjects under 
the age of 18, our values were not dissimilar to those of the 
study by Szende et al. [10] for the group of healthy subjects 

aged 18–24 with the mean EQ VAS (self-assessed health) 
score of 87.5 [standard error (SE) 0.06], and the mean util-
ity value of 0.985 (SE 0.003). However, in our study the 
proportion of respondents who indicated problems in the 
5 dimensions of the EQ-5D was higher than that of healthy 
individuals aged 18–24 in the reference group reported by 
Szende et al. [10]: mobility: 7.7% vs 1.0%; self-care: 5.6% 
vs 0.7%; usual activities: 9.9% vs 1.8%; pain/discomfort: 
16.9% vs 8.6%; anxiety/depression: 11.3% vs 5.2%. We note 
that the comparison group of healthy subjects aged 18–24 
should be considered a proxy, and could differ to our sample 
in some respects, in particular compared to the younger boys 
and girls. Thus, the comparison with our results should be 
interpreted with caution.

Regarding subgroup analyses, we found that 4–7 years 
old boys were more likely to have some problems in self-
care and usual activities than older children or adolescents. 
Nevertheless, these differences could be also due to the lim-
ited sample size of this age group, including only 7 boys. 
In our study, females aged 13–18, were more likely to have 

Table 2  (continued)

M + F M F M: 
4–7 years

F: 4–7 years M: 
8–12 years

F: 
8–12 years

M: 
13–18 years

F: 
13–18 years

Anxiety/depression
 I am not 

anxious or 
depressed

126 (88.7) 89 (90.8) 37 (84.1) 6 (85.7) 3 (100.0) 31 (88.6) 24 (88.9) 52 (92.9) 10 (71.4)*

 I am mod-
erately 
anxious or 
depressed

14 (9.9) 8 (8.2) 6 (13.6) 1 (14.3) – 3 (8.6) 2 (7.4) 4 (7.1) 4 (28.6)

 I am 
extremely 
anxious or 
depressed

2 (1.4) 1 (1.0) 1 (2.3) – – 1 (2.9) 1 (3.7) – –

EQ-5D-3L 
utility val-
ues, mean 
(SD)

0.95 (0.09) 0.96 (0.08) 0.94 (0.12) 0.90 (0.19) 0.97 (0.06) 0.96 (0.07) 0.94 (0.11) 0.97 (0.05) 0.93 (0.16)

Perceived health, n (%)
 Excellent 19 (13.4) 11 (11.2) 8 (18.2) 1 (14.3) – 2 (5.7) 7 (25.9) 8 (14.3) 1 (7.1)
 Very good 58 (40.8) 40 (40.8) 18 (40.9) 1 (14.3) 1 (33.3) 15 (42.9) 9 (33.3) 24 (42.9) 8 (57.1)
 Good 54 (38.0) 37 (37.8) 17 (38.6) 4 (57.1) 2 (66.7) 14 (40.0) 10 (37.0) 19 (33.9) 5 (35.7)
 Fair 11 (7.7) 10 (10.2) 1 (2.3) 1 (14.3) – 4 (11.4) 1 (3.7) 5 (8.9) –
 Poor – – – – – – – – –

VAS Score, 
mean (SD) 
(100 = best 
health; 
0 = worst 
health)

86.24 
(14.19)

86.70 
(13.63)

85.20 
(15.49)

72.57 
(19.79)

66.00 
(13.89)

87.91 
(13.13)

84.96 
(15.98)

87.71 
(12.29)

89.79 (12.05)

*Pearson  Chi2 for gender (p < 0.05), M 13–18 vs F 13–18: Mobility (p = 0.039), Self-care (p = 0.044), Anxiety/Depression (p = 0.024)
# Pearson  Chi2 for age group (p < 0.05), M 4–7 vs M 8–12/M 13–18: Self-care (p = 0.001), Usual activities (p = 0.008)
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problems than males of the same age in the mobility (14% 
vs 2%), self-care (7% vs 0%), and anxiety or depression 
(29% vs 7%). However, the results also in this case should 
be interpreted with caution given the limited number of 14 
females. Basically, the overall generic HRQoL of our study 
population can be considered high, and in line with the inter-
national reference values.

As for disease-specific HRQoL measured in children and 
adolescents through the QoLISSY-child version, in the over-
all study population we found a significantly higher score 
than the reference value for the physical domain (78.66 vs 
73.69), and lower scores for coping (42.65 vs 55.60) and 
treatment (48.88 vs 55.12). Instead, when we compared our 
results to the reference values specific for GHD patients 
(not considering ISS patients), our mean scores were sig-
nificantly lower for all domains, except physical.

As for disease-specific HRQoL measured in parents 
through the QoLISSY-parent version, in the overall study 
population we found a significantly higher score than the 
reference value for the physical domain (78.40 vs 71.80), 
and a lower score for treatment (48.29 vs 55.18). Compar-
ing our results with those of parents of GHD patients only 
(excluding parents of ISS patients), our mean scores were 
significantly lower for social, emotional, treatment, effect on 
parents, and total score domains.

Comparison of our results with those of other Italian 
or international studies

Comparing our results with those from a field test which 
describes the validation of the QoLISSY in Italy [7], we did 
not find significant differences. In the QoLISSY-child ver-
sion (sample: 24 children) our means were: not significantly 
higher for physical (78.66 vs 70.83 of the QoLISSY Italian 
validation study; p = 0.07), social (74.10 vs 67.06, p = 0.17), 
emotional (71.14 vs 63.80; p = 0.09), beliefs (68.84 vs 63.28; 
p = 0.33), and total score (74.27 vs 67.23; p = 0.09); they 
were very similar for coping (42.65 vs 43.26; p = 0.91) and 
treatment (48.88 vs 48.66; p = 0.96). In the parent version 
(sample: 32 parents), our means were: not significantly 
higher for social (71.68 vs 67.83; p = 0.41), beliefs (66.81 vs 
63.54; p = 0.55), effects on parent (62.15 vs 58.21; p = 0.40); 
very similar for physical (78.40 vs 78.78; p = 0.92), emo-
tional (68.57 vs 67.22; p = 0.75), future (79.44 vs 78.39; 
p = 0.82) and total score (72.38 vs 71.36; p = 0.80); and not 
significantly lower for coping (42.98 vs 46.70; p = 0.42).

The systematic review by Backeljauw et al. [4] included 
five studies [11–15] comparing QoL between children with 
short stature due to GHD or ISS and children with normal 
stature; four of these studies [12–15] reported evidence 
of lower scores in children with short stature than normal 
stature children, while one study [11] found no difference. Ta
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None of these studies used the EQ-5D or the QoLISSY 
questionnaires.

The review included also nine studies comparing QoL 
between short stature subgroups [14, 16–23]. Five out of 
9 studies [14, 16, 19, 20, 23] did not find significant dif-
ferences in QoL based on different causes of short stature 
or treatment status; considering only those studies using 
QoLISSY in GHD children, Bloemeke et al. [16] reported 
a mean QoLISSY total score after 12 months of treatment 
of 61.60 (SD 22.88), that is lower than the mean total score 
of our study (72.38), while Quitmann et al. [19] reported a 
mean QoLISSY total score after 12 months of treatment of 
53.61 (SD 24.39), also in this case lower than the mean total 
score of our study.

Two out of nine studies [17, 18] found that QoL was sig-
nificantly higher in children with less severe short stature 
than in children with more severe short stature. Bullinger 
et al. [17] reported a mean QoLISSY total score in GHD or 
ISS children of 73.10 (SD 21.39), similar to our mean total 
score (72.38). Drosatou et al. [18] reported a mean QoLISSY 
total score in GHD or ISS children according to the short 
stature level: height SDS ≤ − 2.0, 75.37 (SD 13.45); height 
SDS > − 2.0, 79.81 (SD 13.27). The first score (SDS ≤ 
− 2.0) was similar to our result.

Sommer et al. [22] reported that children with ISS had 
better QoL than SGA children with short stature. The study 
by Silva et al. [21] did not find differences between ISS and 
GHD children, while the treated children had significantly 
better HRQoL on the QoLISSY-child—physical domain 
compared to untreated ones; the mean QoLISSY physical 
score at baseline was 80.91 (20.16), similar to our mean 
physical score (78.40).

The only Italian study included in the review of Backel-
jauw [4] was the conference proceeding by Bettini et al. [5]. 
This study used the QoLISSY questionnaires (child and par-
ent versions) in 80 GHD children and their parents, reporting 
a total QoL (defined as “satisfying QoL score”) for children 
of 85.7%, and of 60% for parents; however, it is not clear 
how these percentages have been calculated and therefore 
we cannot compare these results with ours.

Two recent conference abstracts [24, 25] describe the 
quality of life of children treated with once-weekly LAGH 
compared to those treated with daily GH and that of their 
parents. The QoLISSY core module was administered to 
girls aged 3–11 years and boys aged 3–12 years, and to their 
parents in eight countries. After 12 months of treatment, 
the total score for QoLISSY-Child was 74.69 in the LAGH 
group vs 69.03 in the daiòy GH group. These scores were 
similar to that in our study (74.27); however, the results are 
not fully comparable due to the different population ages 
(3–11/12 vs 4–18 of our study). Parents showed lower total 
scores than their children (69.49 in the LAGH group vs 
63.80 in the daily GH group).

Strengths and limitations

This is one of the first studies assessing the quality of 
life of GHD treated children and adolescents and their 
parents in Italy; in particular, this is the first study that 
administered the EQ-5D questionnaire to Italian GHD 
children. Strengths of our study include that our sample 
size (n = 142 children and parents) is large enough to pro-
vide sufficient statistical power to our analyses, even com-
pared to most other national and international studies. To 
evaluate HRQoL we used two validated questionnaires, 
one generic and one disease-specific and we compared our 
results both with international reference values and with 
other national and international studies that administered 
the QoLISSY.

A potential limitation of this study is that our study popu-
lation from north east and central Italy is under-represented 
compared to the Italian population, limiting the generaliz-
ability of the results to the whole country. Also, in some sub-
groups by age and gender there were few children and this 
could limit the statistical power of the comparisons. Another 
potential limitation is that we did not collect data on survey 
non-responding, so we could not calculate the response rate. 
Therefore, we were not able to compare the characteristics 
of respondents and non-respondents, in order to assess the 
potential non-response bias.

Conclusion

Quality of life in patients with GHD, treated with GH, 
should be considered a critical outcome, along with improve-
ment in height and other clinical endpoints. The results of 
this study suggest that the generic HRQoL in treated GHD 
patients is high, comparable to that of healthy people, while 
the disease-specific QoL in children and adolescents and 
their parents can be considered reasonably good, and com-
parable with that of international reference values of GHD/
ISS patients. For children, our mean score was higher than 
the reference value for the physical domain and lower for 
coping and treatment subscales; for parents, we found a 
higher physical domain score, and a lower treatment score. 
When specific scores of patients with GHD are considered 
as reference values, most of our mean scores were lower 
than the international reference ones, for both the child and 
parent versions. On the other hand, comparing our results 
with those of the QoLISSY validation field test in Italy, we 
found no significant differences.
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