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To facilitate decisions on interventions in medically referred
children with idiopathic short stature, the research on
psychosocial functioning of these children, possible risk
and protective factors influencing adaptation, and effects
of hormone treatment were reviewed. Parents ranked the
behaviour of their children on average between normal
and below normal. The magnitude of these deviations
varied from small to large. Little is known about the
children’s self-perceived psychosocial functioning. Some
risk factors were found: being teased, being juvenilised,
being a boy, having a younger but taller sibling, low
intelligence, and low socioeconomic status. There have
been few studies on the impact of protective factors
including temperament, coping strategies, and social
support. On average, hormone treatment did not improve
psychosocial functioning. The research shows the
advantages and disadvantages of hormone treatment that
must be considered when choosing a suitable intervention.
It is suggested that psychosocial adjustment can be
improved by focusing on factors other than height alone.
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T
he availability of biosynthetic growth hor-
mone (GH) initiated the treatment of growth
failure of pathological origin.1 Treatment of

children with idiopathic short stature (ISS), who
have a height below two standard deviations
from the mean for age and sex (approximately
corresponding to the 3rd centile) without appar-
ent pathology,2 is still under debate. Growth
enhancing hormone treatment in short but
healthy children can be motivated by the wish
to alleviate height related psychosocial suffering,
to improve overall psychosocial functioning, and
to enhance future prospects in life and society.3 4

The variable results of studies regarding the
psychosocial functioning of children with ISS
appear to depend on the choice of medically
referred or population based samples,5 6 the
preferred theoretical concepts such as psycho-
social stressors, psychosocial adaptation, or
psychopathology,7 the use of generic or com-
plaint specific investigational tools,8 and the
respondents of the study such as parents or
children.9 10 It has also been suggested that
psychosocial functioning of short children
depends on several risk and protective factors.11 12

To enable decisions on interventions in chil-
dren with ISS who come to see a physician,
clarity is needed with respect to the kind and

severity of their psychosocial problems and with
respect to the effects of hormone treatment. To
that aim, we systematically reviewed the avail-
able research on the psychosocial functioning of
medically referred children with ISS and the
effects of hormone treatment on this function-
ing. Our focus was on individual variation in
adaptation in order to find out whether sub-
groups of medically referred children with ISS
have specific risks and different outcomes of
hormone treatment. Guided by the results of our
review, we critically discuss the pros and cons of
hormone treatment in children with ISS.

METHODS
We searched the Medline and PsycInfo databases
using the following search terms: (idiopathic
short stature OR short stature) AND (psycho-
social OR behavior OR quality of life OR growth
hormone). Further articles were sourced from
the reference lists of articles ascertained through
the search. We included only studies that
assessed psychosocial functioning of children
and adolescents who were medically referred.
Effect sizes were calculated when articles pro-
vided appropriate statistics.

IMPACT OF SHORT STATURE
Table 1 presents a general overview of studies on
psychosocial functioning of medically referred
children and adolescents with ISS.

The results of our review show most clarity on
the social functioning of children with ISS.
According to their parents, the short children
have lower social competence and show more
social problems than children with normal
stature.4 13–19 These findings confirm theories
which state that physical appearance has an
influence on people’s social environments, which
might in turn influence social and personality
development.20 Society emphasises appearance at
every age. Those who are attractive by societal
standards get more positive attention than those
judged to be less attractive.21 The perceiver’s
behaviour towards the child will in turn influ-
ence the child’s behaviour and self-judgements.22

Clinical impressions that short children tend to
play with younger children or seek peer approval
by being the group mascot may also reflect social
problems.

The intelligence of children with ISS (not shown
in table 1) is within the normal range.5 13–15 23–25

With respect to behaviour problems and scho-
lastic competence, our review shows that
medically referred children with ISS are func-
tioning, on average, between normal and
below normal.4 5 13–19 23 25–27 When statistically
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significant deviations were found, the effect sizes were small
to moderate for scholastic competence, externalising pro-
blems, and internalising problems, and small to large for
thought and attention problems (table 1). Early adolescence
seems to be a critical period in short children for developing
internalising, externalising, and social problems.16 24 26

Perhaps the burden of short stature is relatively large in
pubertal children, because in this period stature is more
important than in other developmental phases. The wish to
be just like the others, and to be liked and accepted because
of physical appearance, are important themes of this
developmental phase.22

This would suggest that being short is a transient problem.
However, studies on the consequences of being short for
psychosocial functioning in adulthood are inconclusive (not
shown in table 1). The adults in these studies consulted a
paediatrician during their childhood for their ISS, but did not
receive growth hormone treatment. While two studies
reported a relatively low percentage of marriages, a relatively
high percentage of unemployment, and self-reported pro-
blems in social functioning among short adults,28 29 two other
studies did not find a negative impact of short stature on
finding a spouse or job, or on overall psychosocial functioning
and wellbeing.30 31

It must be noted that most of the studies among children
examined parental reports only. Studies based on reports
from teachers and peers did not find lower social compe-
tence, or internalising or externalising problems in children
with ISS.14 19 When both parent and child reports were used,
the parents judged the behavioural problems of their child on
the Child Behavior Check List, and the children evaluated
their inner feelings (self-concept). While the parental reports
on social functioning, behavioural problems, and school
competence give indications for psychosocial dysfunctioning,
the children’s own reports regarding self-esteem give
relatively few indications for psychosocial problems
(table 1). A critical question is whether the children
themselves or their parents are the best judges of the
children’s psychosocial functioning. Children may be unreli-
able informants because they are too young to give an
adequate assessment of their own functioning, lack a time
perspective, or have a tendency towards denial. The attitudes
of parents to the psychosocial functioning of their short
children may be biased because of anxiety about their child’s
health, future probabilities to find a spouse or job, or negative
experiences regarding their own short stature.4 29 There are no
studies in which similar concepts have been studied by both
parents’ and children’s reports.

Our review was restricted to short children who were
medically referred. Short children who are not medically
referred for their height do not appear to have psychosocial
problems.5 6 32–35 This raises the question why some short but
healthy children develop psychosocial problems, whereas
others seem to function psychologically well. It has been
suggested that psychosocial adjustment in short children
depends on several risk and protective factors such as
aetiology and degree of the short stature, height related
psychosocial stress, and coping strategies.7 12 29 Moreover,
parents of medically referred short children may misattribute
more general psychosocial problems of their child to the short
stature,6 7 29 36 a suggestion that cannot be answered from the
available research. It is possible that medically referred
children with ISS have psychosocial problems because of
their short stature, but it is also possible that children with
psychosocial problems who are also short may be medically
referred relatively often.

In conclusion, medically referred children with ISS have,
on average and according to their parents, more psychosocial
problems than children with normal stature and children

with short stature who are not medically referred. The
magnitude of the behavioural deviations was judged to vary
from small to large.

RISK AND PROTECTIVE FACTORS
Risk and protective factors that affect psychosocial adapta-
tion in children with ISS include characteristics of the child
and environmental factors. The disability–stress–coping
model of Wallander38 has been developed to conceptualise
possible risk and protective factors influencing the adjust-
ment of the child with a chronic condition. The risk factors in
the model are condition parameters, functional indepen-
dence, and psychosocial stress (illness related stress, major
life events, daily hassles). Protective factors are intrapersonal
factors (temperament or personality characteristics, intelli-
gence, sex), socioecological factors (socioeconomic status,
family functioning, social support, parental adaptation), and
stress processing factors (cognitive appraisal, coping strate-
gies). The impact of the risk factors on adjustment are
moderated by protective factors. The absence or opposite of a
protective factor can also be understood as a risk factor. We
used this model to point out which risk and protective factors
influence adaptation in children with ISS (fig 1).

Our review suggests some risk factors for maladaptation in
children with ISS: being teased,26 being juvenilised,26 being a
boy,16 26 having low intelligence,19 23 having a younger but
taller sibling,39 and being part of a low socioeconomic status
family.14 Studies on the impact of the degree of shortness on
adjustment did not find an effect,14 17 26 nor did one study
that took into account a child’s social problem solving style
and perceived social support.19 Not much attention has been
paid to potential risk and protective factors, probably because
sample sizes of research in children with ISS are generally
small. Therefore, the results have to be interpreted with
caution.

The reason that no relation has been found between the
degree of shortness and adjustment may be that not actual
height but perceived height is crucial.40 The studies reporting
low intelligence as a risk factor19 23 did not report having
included children with low birth weight or born small for
gestational age, which has been associated with reduced
intelligence and mild neurological dysfunctions.41 42 Low
intelligence as well as low socioeconomic status are risk
factors for psychosocial consequences in all kinds of
conditions, including short stature. Probably boys with short
stature have more social problems than girls, because it tends
to be an appreciated characteristic of men being taller than
women.43 The risk factors having a younger but taller sibling
and being juvenilised perhaps both reflect that children feel
bad about it and develop behavioural problems as a
consequence of being treated as younger than appropriate
for their real age. Social comparison among siblings tends to
be high and the impact of siblings on developing self-
representations is considerable.44 From Wallander’s model it
can be expected that a child with ISS who is also
experiencing other psychosocial stress (major life events or
daily hassles) will respond less adequately to height related
stressors and be more vulnerable to psychosocial maladjust-
ment. This was concluded in one study.26

Several risk and protective factors from Wallander’s model
that are expected to affect adjustment in children with ISS
have not been studied; for example, the influence of potential
physical restrictions in severely short children. When facing
height related psychosocial stress, temperamental factors
that promote adaptive coping strategies are important.
Approval and acceptance from significant others is positively
associated with high self-esteem and adjustment.22 Studies
that examined family functioning in families with short
children did not find major differences between families with
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children of normal stature and those with short chil-
dren,5 17 25 45 but nothing is known about the potential
positive influence of parental coping with the short stature
of their children. Finally, cultural stereotypes regarding short
stature are a potential source of stress or relief for short
children. Children internalise standards and values of the
‘‘larger society’’, as reflected in, for example, the media.
Perceptions of one’s physical attractiveness, in relation to the
importance that is attached to meeting cultural standards of
appearance, contribute to one’s overall sense of worth as a
person.22

In conclusion, some risk factors influencing adaptation in
children with ISS were found, whereas the impact of
protective factors has been hardly studied. To decide which
intervention a child with ISS is expected to benefit from,
insight into risk and protective factors is important. In
clinical care, besides the usual medical history, a thorough
assessment of psychosocial adjustment should aim at all
variables listed in the model.

EFFECTS OF HORMONE TREATMENT
The results of studies on the effect of hormone treatment on
final height gain in ISS are variable, with a mean height gain
of at best approximately 7 cm and interindividual variation in
the long term growth outcome.1 A considerable number of
children with ISS remain short compared to the mean for age
and sex after hormone treatment.

Table 2 presents a general overview of studies regarding
effects of hormone treatment on the psychosocial functioning
of children with ISS. On average, hormone treatment did not
improve psychosocial functioning. Most studies show that
GH treatment does not change psychosocial functioning or

even has negative consequences on psychosocial function-
ing.8 23 46–50 Some of these studies found no indications of
psychosocial problems before treatment,23 49 whereas other
studies found some social or behavioural problems at
baseline.8 50 Only a few studies indicated improvement in
problem behaviours.51 52 It could be hypothesised that the
children who suffer most from being short do benefit from
the intervention, but sample size restrictions prevent the
systematic study of individual differences that may affect the
psychosocial outcome of hormone treatment.

Whereas pre- to post-treatment assessments with standar-
dised questionnaires generally did not reveal changes in
psychosocial functioning, the retrospective perception of the
hormone treatment of parents and children was generally
positive. Although practical adverse effects, including daily
injections with growth hormone and regular visits to the
paediatrician, were mentioned, parents and children were
content; parents reported a positive change regarding social
functioning and self-esteem in their children.8 23 48 53 Perhaps
the commonly used standardised instruments are too generic
or not sensitive enough to be able to measure changes in
psychosocial functioning during hormone treatment. On the
other hand, it is unlikely that relevant height specific themes
are not more or less reflected in these generic instruments.10

It is also possible that the positive experiences with hormone
treatment as shown by interviews are explained by ‘‘cognitive
dissonance reduction’’: people tend to emphasise the positive
consequences of their own choices and disregard dissonant
information.

Perhaps it is not the alleviation of psychosocial problems,
but other factors which motivate children and their parents
to want hormone treatment; for example, the appraisal of

Adjustment

Condition parameters:
– degree of shortness

Functional independence:
– potential physical restrictions

Psychosocial stress:
– being teased26

– being juvenilized26

– having a younger but taller sibling39

– other psychosocial stress: major life
   events or daily hassles

Stress processing:
– adaptive coping strategies
– social problem solving style

Social ecological factors:
– low social economic status14

– perceived social support
– parental coping
– cultural stereotypes

Intrapersonal factors:
– being a boy16 26

– low intelligence19 23

– temperament factors

Figure 1 The disability–stress–coping model38 applied to idiopathic short stature. Hypothesised effects are represented by italic words, empirical
findings by non-italic words, risk factors by squares, and protective factors by ovals.
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better future opportunities in society and high expectations
of treatment effects in terms of gain in height. Our previous
study4 suggested that parental worries about current or
future functioning of their children is the most frequent
motive to want hormone treatment, while only a small
number of referred adolescents appeared motivated by
psychosocial problems. To choose and evaluate the most
suitable treatment for an individual with short stature, all
motives for wanting gain in height are to be considered, not
only the experience of current psychosocial problems.

In conclusion, the aggregate of studies does not show that
enhancing growth by hormone treatment leads to improve-
ment in psychosocial functioning and wellbeing.

ADVANTAGES AND DISADVANTAGES OF
HORMONE TREATMENT IN ISS
To facilitate decisions on interventions in medically referred
children with ISS, we reviewed and critically discussed the
available research on the impact of short stature and the
effects of hormone treatment on psychosocial functioning.
The focus was on possible individual variation in adaptation.
Based on our findings we will discuss the advantages and
disadvantages of hormone treatment in children with ISS.
The three main conclusions of our review are:

N Parents of medically referred children with ISS ranked the
behaviour of their children on average between normal
and below normal. The magnitude of the behavioural
deviations was judged to vary from small to large. Little is
known about self-perceived psychosocial functioning of
the children. Medically referred children with ISS have, on
average and according to their parents, more psychosocial
problems than children with normal stature and children
with short stature who are not medically referred.

N Some risk factors influencing adaptation in children with
ISS have been found, namely being juvenilised, being a
boy, having a low intelligence, having a younger but taller
brother or sister, and being part of a family with low

socioeconomic status. The influence of protective factors
such as specific temperamental characteristics, coping
strategies, and social support variables has been hardly
studied.

N On average hormone treatment does not seem to improve
psychosocial functioning. It is not known which individual
characteristics may affect the psychosocial outcome of
hormone treatment.

From the research findings, advantages as well as disadvan-
tages for hormone treatment can be derived (table 3). In
choosing a suitable intervention for individuals with idio-
pathic short stature, physicians, caregivers, and children
must weigh these pros and cons. Besides these pros and cons,
ethical, economical and practical considerations have to be
taken into account.54 It is to be kept in mind that hormone
treatment is a means to gain height, but not a means to solve
psychosocial problems. Although a lack of sufficiently large
research samples may partly explain the lack of evidence
based positive effects of hormone treatment on psychosocial
adjustment, the multitude of factors influencing psychosocial
adjustment should also be considered. Whatever the result of
the decision process may be for parents and children, it
appears worthwhile to improve psychosocial adjustment by
focusing on factors other than height alone.
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