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Reversed gender ratio of autism spectrum
disorder in Smith-Magenis syndrome
Heidi Elisabeth Nag1,2* , Ann Nordgren3, Britt-Marie Anderlid3 and Terje Nærland4,5

Abstract

Background: A substantial amount of research shows a higher rate of autistic type of problems in males compared
to females. The 4:1 male to female ratio is one of the most consistent findings in autism spectrum disorder (ASD).
Lately, the interest in studying ASD in genetic disorders has increased, and research has shown a higher prevalence
of ASD in some genetic disorders than in the general population.
Smith-Magenis syndrome (SMS) is a rare and complex genetic syndrome caused by an interstitial deletion of
chromosome 17p11.2 or a mutation on the retinoic acid induced 1 gene. The disorder is characterised by
intellectual disability, multiple congenital anomalies, obesity, neurobehavioural abnormalities and a disrupted
circadian sleep-wake pattern.

Methods: Parents of 28 persons with SMS between 5 and 50 years old participated in this study. A total of
12 of the persons with SMS were above the age of 18 at the time of the study. A total of 11 came from
Sweden and 17 were from Norway.
We collected information regarding the number of autism spectrum symptoms using the Social Communication
Questionnaire (SCQ) and the Social Responsiveness Scale (SRS). Adaptive behaviour was also measured using the
Vineland Adaptive Behavior Scale II. The level of intellectual disability was derived from a review of the medical chart.

Results: We found significant gender differences in ASD symptomatology using the SCQ and SRS questionnaires. We
found approximately three females per male above the SCQ cutoff. The same differences were not found in
the intellectual level and adaptive behaviour or for behavioural and emotional problems.
Gender had an independent contribution in a regression model predicting the total SCQ score, and neither the Vineland
Adaptive Behavior Scale II nor the Developmental Behaviour Checklist had an independent contribution to
the SCQ scores.

Conclusion: We found a clear reversed gender difference in ASD symptomatology in persons with SMS. This
may be relevant in the search for female protective factors assumed to explain the male bias in ASD.

Keywords: Gender, Autism symptomatology, Smith-Magenis syndrome

Background
A substantial amount of research shows a higher rate of
autistic type problems in males compared to females. The
4:1 male to female ratio is one of the most consistent find-
ings in autism spectrum disorder (ASD) research [1–3],
and a gender difference has been a part of the description
of ASD since the first characterisation of the disorders.
ASD occurs in conditions with X-linked recessive in-

heritance, but because of the rarity of these disorders,

this inheritance cannot explain the male bias in
prevalence of ASD [4]. The fact that most ASD risk
loci are found in autosomal regions makes the male
bias in ASD largely unexplained [5]. Most current
data suggest that the male bias is more likely to be
due to female protective factors rather than male-
specific risk factors, but comprehensive molecular ex-
planations are lacking for both [6].
Gender ratios in ASD differ substantially from study

to study. Among individuals with ASD and normal cog-
nitive functioning, gender differences as high as 9:1 have
been reported [7]. A newer systematic review and meta-
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analysis from Loomes et al. [8] found a male to female
ratio closer to 3:1 than 4:1. According to Loomes et al.
[8], the main reasons for this change were both how
ASD was diagnosed and what population were used to
investigate the male to female ratio in ASD in different
studies. Loomes [8] found that studies screening the
general populations for ASD had a lower male to female
ratio than studies investigating population with pre-
existing diagnosis. In cohorts with ASD in combin-
ation with intellectual disability, the ratio varies be-
tween 2:1–7:1 [2, 4]. Loomes et al. [8] also found a
lower male to female ratio in their meta-analysis in
the subgroup of the studies including participants
with lower IQ. Epidemiological studies describe the
degree of intellectual disability and the ascertainment
approach as major explanations behind the varying
ratios that were reported [9].
The particular biological aetiologies of autistic prob-

lems are probably also relevant, even when the degree of
intellectual disability (ID) is controlled for, but such a
line of investigation has not yet been explored. How dif-
ferent biological pathways to ASD differ in the ASD-
gender ratio may shed light on basic ASD biology.
ASD is in the Diagnostic and Statistical Manual V

(DSM V) referred to as a dyad of impairments; difficul-
ties in social interactions and social communications;
and restricted and repetitive behaviour, interests, and ac-
tivities [10]. Gender differences in profiles of autistic
symptoms have a limited research base [11]. Several
studies [11–13] have found that males have more re-
stricted and repetitive behaviours than females. Some
studies have found that females have more impairment
in social reciprocity and communication than males, but
these findings are not consistent [13]; others have found
that females with ASD have better sociability skills than
males with ASD [14].
Lately, the interest in studying ASD in genetic disor-

ders has increased, and research shows a higher preva-
lence of ASD in some genetic disorders than in the
general population [15]. The focus so far has been on
the prevalence and phenomenology in different syn-
dromes, and further studies are required to tell us more
about the differences in ASD phenomenology between
ASD in genetic syndromes and idiopathic autism. Using
the Autism Screening Questionnaire (ASQ), Oliver et al.
[16] found a high level of autism (> 45%) in individuals
with Cornelia de Lange syndrome (CdLS) and fragile X
syndrome (FXS) (only males with FXS participated in
the study) but lower levels in individuals with cri du chat
syndrome (CDCS), Angelman syndrome and Prader
Willis syndrome (PWS) (< 20%). Individuals with Lowe
syndrome and Smith-Magenis syndrome (SMS) were
more in the middle with approximately 35% scoring
above the cutoff for autism. No significant gender

differences in any of the syndromes were found. Another
study concerning tuberous sclerosis (TSC) found no sig-
nificant differences between females and males regarding
ASD [17]. Recently, Nærland et al. [18] published an art-
icle regarding gender differences in Down syndrome.
The gender ratios in their sample were approximately
2M:1F, which is slightly less than expected in idiopathic
ASD with the same degree of ID.
SMS is one of the rare disorders where ASD has been

described as a prominent part of the disorder [19] but
also a disorder where gender differences in ASD symp-
toms, favouring females, have been found. Laje et al.
[19] found that females had higher T scores on the So-
cial Responsiveness Scale (SRS) total and on the ‘Social
cognition’ and ‘Autistic mannerisms’ subscales. In this
study, they did not control for the gender differences
already accounted for in the gender-specific norms. They
did not find any significant gender differences in Social
Communication Questionnaire (SCQ) scores [20].
SMS is a rare and complex genetic syndrome caused

by an interstitial deletion of chromosome 17p11.2 [21]
or a mutation on the retinoic acid induced 1 (RAI1)
gene [22]. Most SMS patients have a deletion containing
76 genes [23], but the patients with mutations in the
RAI1 gene also display most of the core features of
SMS, which indicates that the RAI1 gene is a dosage-
sensitive gene responsible for most of the symptoms in
SMS patients [24]. The disorder is characterised by intel-
lectual disability, multiple congenital anomalies, obesity,
neurobehavioural abnormalities and a disrupted circa-
dian sleep-wake pattern [25]. The incidence of SMS is
estimated to range from 1:15,000–1:25,000 births [26].
Delayed diagnosis is common, although the use of array-
CGH and SNP-array analyses in routine clinical practice,
together with greater recognition of the syndrome in the
last decade, has led to earlier diagnosis [27].
Children and adults with SMS appear to have unique

neurobehavioural problems that are challenging for both
parents and professionals. These problems include sleep
disturbances, self-injurious and maladaptive behaviours,
stereotypies, and sensory integration disorders [28]. A
thorough investigation of aggressive behaviours of a
cohort with SMS showed that self-injurious behaviour,
physical aggression and destructive behaviour were all
significantly more prevalent in persons with SMS com-
pared with a cohort of persons with IDs of mixed aetiol-
ogies [29]. In this study, 96.9% of participants displayed
self-injurious behaviour, 87.5% exhibited physical aggres-
sion, 81.3% showed destructive behaviour and 43.8%
were verbally aggressive [29]. SRS scores consistent with
ASD have also been identified in almost 90% of the in-
vestigated populations with SMS [19]. A progression of
autistic-like behaviour has also been described in young
children with SMS [20]. A study comparing several
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genetic disorders (PWS, FXS, CdLS, CDCS, etc.) found
that persons with SMS scored higher (were more
impaired) than PWS and CDCS in the social domain,
but in the two other domains (communication and
repetitive behaviour), they did not differ from the
other groups [16].
In addition to the study by Laje [19] mentioned earlier,

two other studies have looked at gender differences in
SMS [19, 30]. In an animal model study, Huang et al.
[24] found a sexually dimorphic phenotype regarding
obesity in mice (females were significantly more obese
than males) with loss of RAI1 functions, but due to high
mortality, they did not investigate this any further and
the cause of the sexually dimorphic phenotype is not
clear. Edelman et al. [30] found some somatic differences
between males and females such as myopia, cold hands
and feet, eating/appetite problems and possible hyper-
sensitivity (problems finding shoes to fit) in females;
Edelman et al. also found that females had more frustra-
tion with communication than males.
Measuring ASD in genetic syndromes is fraught with

some difficulties. Individuals with known genetic syn-
dromes are usually excluded from the standardisation of
ASD assessment tools, and it is known that degree of in-
tellectual disability influences these tools [31]. Addition-
ally, it is recently documented that the commonly used
ASD assessment tools are highly influenced by parent-
reported behavioural and emotional problems [32]. In
the SMS population with its varying cognitive abilities
and high rates of behavioural problems, it is therefore
important to control for these factors when making
claims about ASD symptomatology.
The main aim of this study was to investigate gender

differences in rates and profile of ASD symptoms in SMS
when controlling for rates of emotional and behaviour
problems and adaptive behaviour as a proxy for develop-
mental level. Based on previous research and our own
clinical experiences, we hypothesised that the usual in-
creased rate of ASD symptoms in males (the male bias)
would be absent in a sample of individuals with SMS.

Methods
Recruitment and participants
This study was part of a larger assessment study of SMS
in Norway and Sweden. The participants were recruited
through Frambu Resource Centre for Rare Disorders
(Frambu) and the Smith-Magenis Foundations in
Norway and Sweden (both family support groups). Both
organisations spread information regarding the study via
their Facebook sites and email lists. Frambu, which is
one of nine publicly funded centres of expertise adminis-
tered by the Norwegian National Advisory Unit on Rare
Disorders, has its own register, which is based on in-
formed consent. Frambu could therefore send invitations

to registered families with a child or an adult with a
diagnosis of SMS. The Swedish families were recruited
through the Swedish Smith-Magenis Foundation both
through information via their Facebook site and
through information at their annual gathering. The only
inclusion criterion was a genetically confirmed diagno-
sis of SMS. The diagnosis was confirmed by review of
the genetic testing reports. The parents and the
patients above the age of 16 provided written consent
to participate in the study.
Parents of 28 persons with SMS aged between 5 and

50 years participated in this study; 12 of the persons
with SMS were above the age of 18 at the time of the
study. A total of 11 came from Sweden and 17 were
from Norway (all the Norwegian patients were recruited
through Frambu). In Norway, we know of 36 patients di-
agnosed with SMS and in Sweden 20; we have thus in-
cluded approximately 47% of the Norwegian and
approximately 55% of the Swedish SMS population. In
Norway, 58% (n = 21) are females and in Sweden, 50%
(n = 10) are females.
The level of ID was derived from a review of the med-

ical charts. Consents were given to collect medical
charts from the paediatric/habilitation and pedagogical
centres. The levels of ID were collected from these
charts. There was a wide variety as to who administered
the test, with what instrument and at what age the level
of ID was established.

Demographics
The demographics are displayed in Table 1. The mean
age was 18.5 with a range from 5.1–50.5. The intellec-
tual disability (ID) level was available from medical
charts; seven of the patients did not have ID. It seems
that more females had lower levels of ID, but this gender
difference was not significant (asympt. p = 0.07).

Table 1 Demographics

Total Females Males

N 28 15 13

Mean age 18.5 16.2 22.2

Range 5.1–50.5 5.1–33.9 5.1–50.5

Genetics

Deletion 25 12 13

Mutation 3 3 0

ID grade

No ID 7 3 4

Mild 5 1 4

Moderate 15 10 5

Severe/profound 1 1 0
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Instruments
The Social Communication Questionnaire (SCQ) is a
standardised screening tool for ASD [33]. The SCQ was
used to assess the number of autism symptoms [33]. The
questionnaire is used from the age of four. It contains 40
items, which are answered with ‘Yes’ (= 1) or ‘No’ (= 0)
and comes in two versions. SCQ-Current covers the indi-
vidual’s behaviour during the most recent 3 months,
whereas SCQ-Lifetime is based on the individual’s entire
developmental history. Both versions give a single total
score, where a score of 15 or above is regarded as an indi-
cator of possible ASD. The SCQ are also scored in three
different domains: the reciprocal social interaction do-
main, communication domain and repetitive domain. In
this study, the SCQ-Lifetime questionnaire was used [34].
In the initial standardisation of the assessment tool, a
good reliability was reported with a Cronbach’s alpha of
0.84–0.93 across the age groups and a Cronbach’s alpha of
0.81–0.92 across the diagnostic groups [33]. Rutter et al.
[33] also measured the validity and found a correlation of
0.71 between SCQ and the Autism Diagnostic Interview-
Revised (ADI-R). In two groups of children with Down
syndrome (DS) with ASD and DS without ASD, Mag-
yar et al. [35] investigated the validity of SCQ and
found that it did discriminate between the two
groups. Children with DS and ASD obtained a signifi-
cantly higher total score on the SCQ than children
with DS only. SCQ is used in research on different
genetic disorders [35, 36] including SMS [19].
The Social Responsiveness Scale (SRS) is a 65-item,

quantitative parent-reported or adult self-reported meas-
ure that assesses social impairment associated with ASD
[37]. The SRS enquires about specific and observable el-
ements of reciprocal social behaviour (39 items), social
use of language (6 items) and behaviour characteristics
of children with autism and other PDDs (20 items), and
it generates a standardised score. In addition to a total
score, SRS consists of five subscores: Social Awareness,
Social Cognition, Social Communication, Social Motiv-
ation and Autistic Mannerisms. In the initial standard-
isation of the questionnaire, the reliability was tested
across gender and parents’ and teachers’ reports and in
clinical settings. A good reliability was reported across

these groups with a Cronbach’s alpha of 0.93–0.97 [37].
The validity of the SRS has also been evaluated and a
strong association between the SRS and the ADI-R was
found [37]. Recently, in a large sample of idiopathic
ASD, the SRS scores were shown to be influenced by
rates of behavioural problems [32]. We therefore use
both the SCQ and the SRS in this study and we assess
the effect of behavioural problems. Since the SRS T score
norms are different for males and females, we chose to
use raw scores in addition to T scores when comparing
the genders.
The Developmental Behaviour Checklist (DBC) [38,

39] is a questionnaire completed by parents or other
primary caretakers or teachers that report problems
over a 6-month period. Each behavioural description
is scored on a 0, 1 and 2 rating where 0 = ‘not true
as far as you know’, 1 = ‘somewhat or sometimes
true’, and 2 = ‘very true or often true’. Five versions
of the Checklist are available: the Parent/Carer ver-
sion (DBC-P), the Teacher version (DBC-T), the
Adult version (DBC-A), the Short-form (DBC-P24)
and the Monitoring chart (DBC-M). In this study,
the DBC-P was used.
The Vineland Adaptive Behavior Scale II (VABS II)

[40, 41] is a semi-structured interview or rating form of
the parents or caregivers that assesses the everyday be-
havioural functioning of children and adults from birth
throughout life. In this study, both the interview form
(Norwegian cohort) and the parent/caregiver rating form
(Swedish cohort) were used. The scales yield standard
scores (mean = 100: one standard deviation (SD) = 15) in
the domains of communication, daily living skills, social-
isation and motor function, as well as a total sum score
on adaptive behaviour composite. Each domain contains
several subdomains. Motor function can only be
assessed in children less than 6 years of age. In this
study, the Norwegian and Swedish versions of the scales
based on Scandinavian normative data were used. VABS
II is a standardised and validated tool. Many studies have
confirmed its reliability and validity making this measure
one of the most widely used assessment tools of adaptive
behaviour [42]. This tool has also been used with SMS
several times [43, 44].

Table 2 Social Communication Questionnaire scores

Total (N = 27a) Females (N = 15) Males (N = 12) p value (Cohen’s d)

SCQ total (SD) 16.04 (6.10) 19.07 (4.77) 12.25 (5.55) 0.003 (1.32)

Reciprocal Social Interaction (SD) 5.19 (3.05) 6.87 (2.83) 3.08 (1.78) 0.000290 (1.60)

Communication (SD) 5.07 (2.73) 5.93 (1.98) 4.00 (3.22) 0.086 (0.72)

Repetitive behaviour (SD) 4.81 (2.19) 5.27 (1.91) 4.25 (2.45) 0.252 (0.46)

N(%)[ratio] N(%) N(%)

Number above cutoff (≥ 15) 14(52)[2.93] 11(73) 3(25) 0.021
aOne parent did not return the SCQ questionnaire
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The SRS, SCQ and DBC were all mailed to the parents
after they consented to participate in the study. The parents
filled in the information at home and mailed the question-
naire back to the researchers in a prepaid envelope. The
VABS II were conducted in two different ways; the Norwe-
gian cohort was interviewed on the telephone, and the
Swedish cohort was mailed the parent/caregiver rating form
together with the other questionnaires. The difference in
procedure was due to language issues of performing the
telephone interview with the Swedish cohort.
These instruments were chosen, instead of the gold-

standard instruments ADI-R and Autism Diagnostic Ob-
servation Schedule (ADOS), because of their ease of use,
because they have been used earlier with SMS, and to
assess persons scattered around Norway and Sweden
with the least possible burden for the patients.

Statistical analysis
Data were compiled for statistical analysis using the Stat-
istical Package for the Social Sciences (SPSS) version 23
(IBM). Analysis of group differences in the degree of ID
was conducted with the Mann-Whitney independent
sample test. Descriptive statistics were derived, and the
total scores and subscores obtained from the SRS and
the SCQ were analysed as continuous dependent vari-
ables using t tests. The ratio was calculated as number
of females above the cutoff on the SCQ total score di-
vided by the number of males above the cutoff. Effect
sizes (Cohen’s d) were calculated using Social Science
Statistics’ online resources. The two-sided Fisher’s exact
test was used to test the proportion of males and females
above the SCQ cutoff and in the different SRS classifica-
tions. Multiple regression analyses were conducted to
assess the impact of ‘gender’, ‘DBC’ and ‘VABS II stand-
ard scores’ on the ‘total SCQ score’. The normality of
the residuals was checked using the visual inspection of
P-P plots. Due to the combination of dichotomous and
continuous predictor variables, we report the standar-
dised coefficients (β), in addition to unstandardized B.

Results
Social Communication Questionnaire
The SCQ scores from 27 patients were analysed. A total
of 52% scored above the cutoff (≥ 15). The females had
higher scores on both the SCQ total score and all do-
mains, but only the total SCQ score and the reciprocal
social interaction domain showed a significant gender
difference. A total of 25% of the males and 73% of the
females scored above the ≥ 15 cutoff (p = 0.021). This
provides a gender ratio of 3:1 and favours the females.
All the SCQ scores are summarised in Table 2. The
means for the males and females on each SCQ subdo-
main score are plotted in Fig. 1. How the ID grades are
distributed between the males and females with SCQ

scores above versus below the ASD cutoff are displayed
in Table 3 (females) and Table 4 (males).

Social Responsiveness Scale
The SRS scores from 28 patients were analysed. A total
of 71% of the scores were in the severe range, and 25%
were in the mild to moderate range. Only 4% were in
the normal range. Total scores and all subscales were
higher in females on both standardised and raw scores.
The gender difference was significant only in the sub-
scales of Social Awareness and Social Cognition. The
total T score and the raw score of Social Awareness and
Social Cognition also had between large and very large
effect sizes on the differences between males and fe-
males. A total of 87% of the females’ and 54% of the
males’ scores were within the severe range, 13% of
the females’ and 38% of the males’ scores fell in the
mild to moderate range and 8% of the males’ scores
was in the normal range. All the SRS scores are sum-
marised in Table 5.

Vineland Adaptive Behavior Scale II
The VABS II scores from 24 patients were analysed. All
the VABS II scores are summarised in Table 6. There
was a difference in the adaptive behaviour composite
score, between males and females, but the differences
were not significant.

Fig. 1 SCQ subdomain scores divided by males and females

Table 3 ID grade and SCQ-cutoff crosstabulation males

SCQ-cutoff Total

≤ 15 ≥ 15

ID grade No ID Count 3 0 3

% within ID grade 100.0 0.0 100.0

Mild Count 2 2 4

% within ID grade 50.0 50.0 100.0

Moderate Count 4 1 5

% within ID grade 80.0 20.0 100.0

Total Count 9 3 12

% within ID grade 75.0 25.0 100.0
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Developmental Behaviour Checklist
The DBC scores from 27 patients were analysed and all
scores were above the clinical cutoff (≥ 46). All the DBC
scores are summarised in Table 7. The DBC did not
have the same gender differences that we observed in
the SRS and SCQ, except from the subscale Social Relat-
ing, where we found a strong tendency for more prob-
lems among the females (Cohen’s d 0.85).

Effect of gender when controlling for developmental level
and behavioural problems
To determine the impact of gender on the SCQ score
when controlling for developmental level (VABS II
standard score) and amount of emotional and behav-
ioural problems (DBC total score), a linear regression
was conducted with the total SCQ score as the
dependent variable. Measuring IQ in individuals with
SMS is known to be problematic due to their behav-
ioural characteristics. Therefore, we use data from the
VABS II as a proxy for developmental level.

When gender, VABS II and DBC were entered as
covariates, we obtained a highly significant model of
the SCQ score (R2 = 0.60, F = 8.8, p = 0.0008). Only
gender had an independent contribution on the model
(β = 0.70, p = 0.0003); VABS II (β = − 0.13, p = 0.44) and
DBC (β = − 0.16, p = 0.31) had no independent
contribution.
A similar linear regression was conducted with the SRS

total raw score. When gender, VABS II and DBC were en-
tered as covariates, we still obtained a significant model of
the SRS total raw score (R2 = 0.46, F = 5.1, p = 0.010). Both
gender (β = 0.46, p = 0.022) and DBC (β = 0.48, p = 0.013)
contributed to the model. VABS II (β = 0.04, p = 0.836)
had no independent contribution. More details from the
models are displayed in Table 8.

Discussion
This study explored a number of ASD symptoms across
gender in a Scandinavian SMS sample. The approxi-
mately three females per male above the SCQ cutoff is
exactly the opposite of what we would expect to find in
a sample of idiopathic ASD. It is particularly in the
social domain of ASD that females with SMS differ
substantially from females with other aetiological path-
ways to ASD.
The reversed gender ratio of ASD symptoms identified

in this study cannot be explained by differences in nei-
ther developmental level nor in the amount of emotional
and behavioural problems. The clinical diagnoses of in-
tellectual disability differ between the genders, and we
found a tendency for poorer development in females
(VABS II total 53) than males (VABS II total 62), but this
difference was not significant. In the regression model,
the VABS II score did not have an independent contri-
bution to the SCQ score. Emotional and behavioural
problems, as measured with the DBC, did not differ be-
tween the sexes. In the regression model of the SRS, we

Table 4 ID grade and SCQ-cutoff crosstabulation females

SCQ-cutoff Total

≤ 15 ≥ 15

ID grade No ID Count 1 2 3

% within ID grade 33.3 66.7 100.0

Mild Count 0 1 1

% within ID grade 0.0 100.0 100.0

Moderate Count 3 7 10

% within ID grade 30.0 70.0 100.0

Severe Count 0 1 1

% within ID grade 0.0 100.0 100.0

Total Count 4 11 15

% within ID grade 26.7 73.3 100.0

Table 5 Social Responsiveness Scale scores

Total (n = 28) Females (N = 15) Males (N = 13) Significant p value (Cohen’s d)

Total T score (SD) 82.29 (12.63) 89.73 (9.88) 73.69 (9.77) 0.000 (1.63)

Social Awareness raw score (SD) 12.43 (2.73) 13.60 (2.53) 11.08 (2.36) 0.011 (1.03)

Social Cognition raw score (SD) 11.68 (5.36) 19.47 (5.00) 13.46 (3.82) 0.001 (1.35)

Social Communication raw score (SD) 27.93 (7.70) 29.60 (6.72) 26.00 (8.56) 0.233 (0.47)

Social Motivation raw score (SD) 13.07 (5.26) 14.47 (4.91) 11.46 (5.36) 0.137 (0.58)

Autistic Mannerisms raw score (SD) 21.14 (5.97) 21.73 (5.99) 20.46 (6.12) 0.585 (0.21)

Total raw score 91.32 (20.60) 98.87(17.65) 82.62(20.93) 0.038 (0.84)

SRS classification N(%)[ratio] N(%) N(%)

Normal (>60) 1(4)[0] 0 1(8) a

Mild–moderate (60–75) 7(25)[0.35] 2(13) 5(38) a

Severe (< 75) 20(71)[1.61] 13(87) 7(54) 0.096
aNot applicable due to small sample
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found that DBC contributed in addition to gender. This
probably indicates that the SRS is more sensitive to be-
havioural problems than the SCQ is [32, 45]. The SRS
places a heavier emphasis on the reciprocal social inter-
action trait in ASD, whereas the SCQ places a similar
emphasis on all three ASD domains [45].
Neither Oliver [16] nor Vignoli [17] found any signifi-

cant gender differences in ASD symptomatology in other
rare genetic syndromes such as cri du chat syndrome,
Cornelia de Lange syndrome, Prader Willis syndrome or
tuberous sclerosis complex.
We wanted to investigate whether a difference in ASD

symptomatology could be the result of females having
more severe phenotypes than males and if it could be
linked to levels of ID or whether the emotional and be-
haviour problems in SMS affected gender differences.
We found a strong tendency for lower degrees of ID in
females than in males, but the difference was not signifi-
cant. But as the difference is approaching significance
(0.07), it would be interesting to investigate further if
there could be a real gender difference in ID levels in
SMS. As mentioned before, the accuracy of our ID
levels is questionable and therefore not used to draw
any conclusions. In general, administering formal psy-
chometric assessments is often reported to be very
difficult with people with SMS, due to the maladap-
tive behaviours, sleep disturbance and difficulties in
expressive language skills [46].
The observed gender differences in ASD do not seem

to be related to the main genetic mechanisms for SMS.
The RAI1 mutations, associated with less severe SMS
phenotype, were more frequent in females (3/20%) with
more ASD symptoms than in males (0/0%) who had less
ASD symptoms. The group of individuals with RAI1

mutations was too small to be tested as a separate sub-
group in any of the analyses.
Current research suggest that female protective factors

are more important than particular male-linked risk in
explaining the male bias in ASD, but the mechanisms
behind such female protection are not established [4, 6].
Whatever the female protective factor turns out to be,
the current data suggest that it is not present in females
with SMS.
We found three other papers presenting gender differ-

ences in SMS [19, 24, 30]. In the study from Edelman et
al. [30], the authors found some gender differences, with
the females showing more problems. Most of them were
somatic (myopia, cold hands and feet, eating/appetite
problems and possible hypersensitivity (problems finding
shoes to fit)), but they also found that females had a sig-
nificantly higher frustration with communication level.
Neither of the questionnaires used in our study found a
significant gender difference regarding communication,
but a more thorough investigation of communication
profiles in this syndrome would be beneficial both to in-
vestigate the gender difference more and to propose pos-
sible interventions. The study by Laje et al. [19]
indicated an absence of the usual gender difference re-
garding ASD measured with SRS but not SCQ. In our
study, we find gender differences both in the SRS and in
the SCQ measure, both showing more problems among
the females. It is particularly the social domain of ASD
that has an unusual male/female ratio. Females with
SMS have significantly more social problems than males.
We did not find any difference in repetitive behaviour.
Laje et al. [19] found a gender difference, favouring the
females, in two subscales on the SRS but not in the total
raw score or on the SCQ. In our study, we found a

Table 6 Vineland Adaptive Behavior Scale II scores

Total (N = 24a) Females (N = 13) Males (N = 11) Significant p value (Cohen’s d)

VABS II standard score (SD) 56.88 (12.86) 52.85 (12.69) 61.64 (11.89) 0.094 (0.71)

Communication (SD) 57.92 (14.12) 54.38 (13.25) 52.09 (14.59) 0.193 (0.55)

Daily activities (SD) 61.79 (12.79) 62.69 (12.44) 60.73 (13.71) 0.719 (0.15)

Socialisation (SD) 62.54 (10.36) 59.46 (9.03) 66.18 (11.05) 0.123 (0.67)
aFour parents were not available for telephone interview

Table 7 Developmental Behaviour Checklist scores

Total (N = 27a) Females (N = 15) Males (N = 12) Significant p value (Cohen’s d)

DBC total percentiles (SD) 84.44 (13.19) 83.73 (13.87) 85.33 (12.83) 0.759 (0.12)

Disruptive/antisocial percentiles (SD) 85.63 (16.24) 83.47 (18.45) 88.33 (13.26) 0.433 (0.30)

Self-absorbed percentiles (SD) 80.67 (12.47) 80.53 (11.89) 80.83 (13.68) 0.953 (0.02)

Communication disturbance percentiles (SD) 75.93 (20.75) 73.73 (20.76) 78.67 (21.33) 0.551 (0.23)

Anxiety percentiles (SD) 61.11 (28.28) 62.53 (29.15) 59.33 (28.31) 0.776 (0.11)

Social Relating percentiles (SD) 42.96 (24.82) 51.60 (25.28) 32.17 (20.33) 0.036 (0.85)
aOne parent did not correctly fill out the questionnaire
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gender difference in ASD symptomatology, but neither
in our study nor in the study by Laje et al. [19] could
this difference be explained by differences in other traits
in the syndrome. IQ level, adaptive behaviour and gen-
eral emotional and behaviour problems have been inves-
tigated. A more thorough investigation of gender
differences in adaptive behaviour profiles and the emo-
tional and behaviour problems would be beneficial,
alongside further molecular research regarding possible
sexually dimorphic processes in SMS.

Limitations
Assigning a formal diagnosis of ASD to individuals with
a known genetic syndrome is a matter of some debate
[15]. In the current study, we only used the SCQ and
the SRS as a measure of the number of ASD symptoms;
we did not observe or use diagnostic instruments such
as ADI-R or ADOS. Hence, we do not have data on how
many actually fulfil the criteria for an ASD diagnosis.
Measuring IQ in individuals with SMS, as mentioned

earlier, is known to be problematic due to their behav-
ioural characteristics. Therefore, data from the VABS II
were used as a proxy for developmental level. Even
though VABS II cannot substitute a formal psychometric
assessment such as IQ tests, consistency has been dem-
onstrated between formal IQ tests and the VABS II [41].
In this study, we used developmental level instead of in-
tellectual level/disability in most of our analysis, due to
the fact that we ourselves did not collect the ID levels
and could not guarantee for their validity.

Conclusion
We found a clear reversed gender difference in the num-
ber of ASD symptoms in persons with SMS. This female
bias in ASD symptoms is not explained by differences in
the developmental level or the amount of emotional and
behavioural problems. The deletion that is known to cause
SMS is located on chromosome 17 (17p11.2), and there is
no known reason to expect gender differences in any traits
in this autosomal condition. The finding of a clear gender
difference is therefore notable, and the mechanisms be-
hind this require further study. A previous study found a

sexually dimorphic phenotype in eating behaviour in mice
with loss of RAI1 functions [24]. Whether this is related
to our finding should be explored. Knowledge about the
biological underpinnings of the reversed ASD gender ratio
may be of relevance to understand gender differences in
other biological pathways to ASD. The female protective
factors assumed to explain the male bias in ASD seems to
be lacking in SMS.
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Table 8 Regression model summary

SCQ total SRS raw score

Factors B p 95% B p 95%

Constant 12.44 0.204 − 7.38/32.25 − 21.43 0.615 − 109.37/66.50

Gender 8.30 0.0003 4.34/12.24 20.95 0.022 3.42/38.48

VABS II − 0.08 0.44 − 0.21/0.10 0.96 0.836 − 0.74/0.61

DBC − 0.06 0.31 − 0.25/0.08 − 0.07 0.013 0.23/1.68

Model’s R2 0.60 0.46

Model’s p value 0.0008 0.010

B unstandardized B, Sig significant level, 95% confidence interval for B for each factor
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Background

The experience of having a rare disorder was summarized in a large study by Grut et al. (2008b) as

‘falling outside the vast field of knowledge of the professionals’. Because professionals rarely

possess knowledge of rare disorders, they do not know how to treat and follow-up the person with

the diagnosis and their family (Grut et al., 2008a). Trulsson and Klingberg (2003) found in their

qualitative study that professionals’ knowledge about the specific rare disorders is very important

for these families. A study in Sweden concluded that parents of children with rare disorders

experienced more stress, especially related to their own lack of competence, social isolation and

emotional demands, and that they were less satisfied with the services provided by habilitation

centres compared to parents of children with more common disabilities (Dellve et al., 2006).

Dellve et al. (2006) also found that parents of children with behaviour challenges reported a higher

level of stress than parents of children without behaviour challenges.

Smith–Magenis syndrome (SMS) is a rare, complex genetic syndrome caused by an interstitial

deletion of chromosome 17p11.2, (Smith et al., 1986) or a mutation on the retinoic acid induced 1

(RAI1) gene (Slager et al., 2003). The disorder is characterized by intellectual disability, multiple

congenital anomalies, obesity, neurobehavioural abnormalities and a disrupted circadian sleep–

wake pattern (Chen et al., 2015; Poisson et al., 2015). The incidence of SMS is estimated to be

1:15,000–1:25,000 births (Dubourg et al., 2014; Greenberg et al., 1991; Huang et al., 2016).

Delayed diagnosis is common, although more widespread recognition of the syndrome and

introduction of new genetic technology in the last decade have led to earlier diagnosis (Gropman

et al., 2006).

The majority of children and adults with SMS have behavioural problems, including self-injury,

tantrums and stereotypies (Gropman et al., 2007; Poisson et al., 2015). Sleep disturbances, such as

nocturnal awakenings and daytime sleepiness, are present in 88% of SMS patients and are partly

attributed to an inversionof the circadian rhythmofmelatonin distribution (DeLeersnyder et al., 2001;

Poisson et al., 2015).Cognitive impairment ranges frommild to severe, and expressive language delay

with or without hearing loss is observed (Madduri et al., 2006; Martin et al., 2006; Osório et al., 2012;

Udwin et al., 2001).Autism spectrumdisorders (ASDs) have also been identified in almost 90% of the
investigated populations with SMS (Laje et al., 2010; Nag et al., 2018; Osório et al., 2015). These

unique neurobehavioural problems are challenging for both parents and professionals.

Variable levels of cognitive impairment have been documented through a variety of psycho-

metric tests that assess adaptive behaviour, intelligence quotient and speech and language

development (Madduri et al., 2006; Osório et al., 2012). Both behaviour problems and the need for

assistance in many situations last into adulthood (Udwin et al., 2001).

Challenging behaviours, communication problems, ASDs and sleep problems are aspects of this

disorder that have a great impact on these families’ lives. Hodapp et al. (1998) found that parents of

children with SMS reported greater pessimism and parent and family problems compared to families

coping with Down syndrome. Other studies about caregivers for children with SMS showed an

increased amount of distress in terms of depression, anxiety and sleep problems (Foster et al., 2010).

There are also findings that support that the level of stress in caregivers is related to the level of

behaviour challenges the childwithSMSdisplays (Fidler et al., 2000;Hodappet al., 1998).These three

studies are all primarily quantitative and use standardized questionnaires. To our knowledge, no other

qualitative research regarding parents of children with SMS’ own experiences of handling the

behavioural problems has been published. The topic is complex. The possibility to ask open-ended

questions may provide answers and insight not found using standardized questionnaires.
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The main aim of this study was divided into three areas: (a) explore the parents’ experience of

the behavioural problems of SMS, (b) how the parents viewed their own competency and their

experiences in handling the behaviour problems their children with SMS display and (c) the type of

support the parents obtained for the behavioural problems. We also looked for differences in

reports from parents of females with SMS and males with SMS and differences by age.

Methods

Design

This is a qualitative study utilizing a phenomenological approach to investigate the parents’ lived

experiences (Creswell, 2013). The researchers decided to use written responses to open-ended

questions and in-depth interviews to supplement the written responses. In phenomenological

research, significant statements are highlighted, and these statements are divided into themes

organized by the description of the parents’ experience of the phenomenon (Creswell, 2013). After

descriptions and themes have been obtained, the researcher may revisit the participants again to

clarify or validate the data (Creswell, 2013). An important step in phenomenological studies is to

set aside your own personal experience by writing it down and bracketing it (Creswell, 2013).

Bracketing means that the researcher identifies personal experiences (beliefs, feelings and per-

ceptions) with the phenomenon and sets it aside to be able to focus on the experiences of the

participants (Creswell, 2013). Edmund Husserl, the founder of phenomenology, called this epoché

and developed it as a method to be better able to describe the phenomenon exactly as experienced

(Husserl, 1954 [1939]). In this study, the researchers’ own experiences and preconceptions were

written down at the beginning of the project. This was then revisited during the analysis process to

ensure that the preconceptions had not influenced the results in a substantial way.

Recruitment and participants

This study was part of a larger study of SMS in Norway, Sweden and Denmark. The participants

were recruited through Frambu Resource Centre for Rare Disorders (Frambu) and the Smith–

Magenis Foundations in Norway, Sweden and Denmark (family support groups). The organiza-

tions disseminated information about the study on their Facebook pages and email lists. Frambu,

which is one of nine state-financed centres of expertise administered by the Norwegian National

Advisory Unit on Rare Disorders, has its own register, which is based on informed consent.

Frambu could therefore send invitations to registered families with a child or an adult with a

diagnosis of SMS. Swedish and Danish families were recruited through family support groups,

both through information on their Facebook pages and through information given at their annual

gatherings. The only inclusion criterion was that they had a son or a daughter with a genetically

confirmed diagnosis of SMS, with no age limit. The parents consented to participate in the study.

The parents who participated in the oral interviews were recruited through the Norwegian foun-

dation’s Facebook page, where they responded to a request to participate in an interview.

The study was approved by the Norwegian Regional Committees for Medical and Health

Research Ethics (REC # 2015/1026).

A purposive sample of parents of 32 persons with SMS between 1½ years and 50 years par-

ticipated in this study. Sixteen of the questionnaires were answered in writing by both parents, 15

of the 32 questionnaires only the mother answered, and 1 only the father answered. All the parents

answered in writing. All persons with SMS had a genetically confirmed diagnosis of SMS. Four of
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the persons had RAI1 mutation, the other 28 individuals had a deletion. Of the 32 persons with

SMS, 14 were males and 18 females. Thirteen of them were above the age of 18 at the time of the

study. Seventeen came from Norway, 11 came from Sweden, and 4 came from Denmark. A

convenience sample of four mothers participated in oral interviews were all from Norway, and

their children ranged in age from 10 years to 22 years.

Methodological approach

Open-ended questions were provided to the participants to answer in writing through a ques-

tionnaire. The questions were stated in their native language (Norwegian, Swedish or Danish), and

the participants provided written answers in their native language. All of the authors understand

and can read all the three Scandinavian languages in addition to English. The questions were

formulated on the basis of a literature review and Frambu’s experience with the population. These

are the questionnaire questions (translated into English by the authors):

� Does your child have behaviour challenges? If yes, please describe:

� What do you think is the cause of the challenging behaviours?

� How do you or did you feel about your own competence handling your child’s challenging

behaviours?

� What type of support and/or guidance did you receive for handling your child’s challenging

behaviours?

� What type of support and/or guidance would you have preferred for handling your child’s

challenging behaviours?

� What types of interventions have been tried for your child’s challenging behaviours, and

how did they work out?

After an analysis of the written answers from the parents, one particular theme emerged that

required more investigation. Therefore, additional oral interviews were completed with four par-

ents. These parents were already part of the study and had provided written answers to the

questionnaire. The interviews were audiotaped. These are the questions asked in the oral inter-

views (translated to English by the authors):

� Professionals’ lack of knowledge about the disorder was one of the themes that emerged

from data collection. Do you have experience with professionals’ lack of knowledge of the

disorder, and if so, did the professionals’ lack of knowledge about the disorder impact the

guidance and follow-up you received?

� Do you believe lack of knowledge of SMS in the support system and among professionals

have led to challenges for you or your child?

Data analysis

The written data were transferred from handwriting to a computer by one of the researchers and

then analysed word for word. The audiotaped interviews were transcribed by the same researcher

and analysed word-by-word. All the data were analysed using the phenomenological method

described by Creswell (2013). The following stages were used in the data analysis: becoming

familiar with the data by reading it repeatedly, developing a list of significant statements and

regrouping the significant statements into themes (Creswell, 2013). After the regrouping of

4 Journal of Intellectual Disabilities XX(X)



statements into themes, four parents were revisited in an interview to clarify, validate and broaden

the findings. At the end, both the written data and the interviews were analysed as a whole. The

statements were also visually analysed based on demographic data to look for differences by

gender or age. The citations were translated to English by the authors.

Results

Two major topics with four themes emerged from analysing the data. Topics with themes and

categories are presented in Table 1. Both the written responses and the oral interviews were

analysed as a whole. When theme 4 emerged (parents’ experiences of professionals’ competence

and understanding regarding children with SMS and their behaviour challenges), a need for

clarification and broadening became necessary. Therefore, four oral interviews were included in

the study to supplement the written responses.

Theme 1: Behavioural challenges displayed by the persons with SMS

Parents described self-injurious behaviours, such as tearing off nails, pinching themselves, hitting

themselves and biting their hands.Behaviours such as banging their head into thewalls or the bedwere

also reported. With regard to aggressive behaviours, we found descriptions of screaming, throwing

items, destroying items, rage, hitting people around them, kicking and other types of physical attacks

on siblings and other family members. As for inappropriate behaviours, we found behaviours such as

bad or offensive language, refusing to do as told, undressing, self-stimulation and rapid mood swings.

. . . bothering siblings and doing things she knows is not ok. We also categorize it as challenging

behaviour when she talks to strangers and repeatedly asks questions.

Table 1. Topics, themes and categories.

Behaviours Behavioural challenges displayed by the persons
with SMS

Self-injurious behaviours
Aggressive behaviours
Inappropriate behaviours
Controlling behaviours

Parents’ strategies for meeting the challenging
behaviours of their children with SMS

Adaptation
Adaptation to an extreme
Just handling it

Competencies Parents’ experiences of their own competence
with their child with SMS and their behaviour
challenges

Lack of understanding and knowledge
Not getting any assistance
Learning by doing

Parents’ experiences of professionals’ competence
and understanding regarding children with SMS
and their behaviour challenges

Professionals’ lack of experience and
knowledge

The parents as educators
Professionals’ lack of understanding of
the syndrome and the impact on the
families

SMS: Smith–Magenis syndrome.
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The parents also described behaviours such as constantly doing the opposite of what was requested,

protesting, arguing and seeking conflicts. Impulsive and repetitive behaviours were also reported.

With respect to controlling behaviours, we found behaviours such as controlling what parents

should say, which words to use.

He needs to be the one who decides. To be in control.

The parents also described situations when the person with SMS behaved differently with their

parents and with the professionals.

. . . it has been hard because they do not understand why he behaves like this towards us because he

doesn’t do that towards them?

It seems to be a clear gender bias in the behaviour reported by the parents. Parents of females

reported more challenging behaviours than parents of males. There are no apparent differences in

the type of behaviour reported between parents of males or females.

There are also more challenging behaviours reported by parents of children under the age of 18

than by parents of adults.

Theme 2: Parents’ strategies for meeting the challenging behaviours
of their children with SMS

Parents described common adaptations such as being proactive, providing predictability and

aiming at prevention.

We adapt everything around him to avoid anxiety, uncertainty, irritations, disappointment, etc. That

makes things better.

Always planning for predictability became important for avoiding situations that might trigger

challenging behaviours. Parents described more far-reaching adaptations, such as fixing hooks on

all the doors in the house, parents sleeping outside the bedroom door of their child for years and

installing physical tools to protect family members, such as restraints in the car. Some families

rarely did activities together but divided to avoid triggers. One couple reported that they sometimes

play-acted that they were dead to try to stop their child’s behaviour.

I have learned not to react to everything; today, we live a weird life where I move and act in a certain

way not to set of my child

Some parents talked about just handling the challenging behaviours of their child with SMS.

When we try to ‘ignore’ the aggressive outburst and just shield others or objects around, the outburst

subsides faster.

The parents reported that handling and enduring the different situations became harder over

time. They reported that this increased difficulty was partly due to the behaviours evolving into

being more challenging as their child grew bigger and partly due to their own tiredness and lack of

sleep over many years. They also expressed that it was easier to handle the behaviours at home than

outside their home, especially as their children became stronger and more force was needed to

handle them. Some parents explained that they had to adhere to strict rules, never breaking them to
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avoid challenging behaviours. They told of years of yelling, feeling guilty, tears and despair and

that handling the behaviours demanded that you always were 100% present. Some of them reported
that lack of energy reduced their ability to handle the challenging behaviours. When they did have

enough energy, they handled the behaviours, and they were able to receive guidance and help.

Some parents characterized their situation as lifelong parenthood.

. . .we have tried everything, begged her to stop, cried in despair, hold her, not hold her . . .

There was also a gender difference in this theme, with parents of females with SMS reporting the

need for more adaptations and more examples of just handling the challenging behaviours. No age

differences were found in this theme.

Theme 3: Parents’ experiences of their own competence with their child with
SMS and their behaviour challenges

The parents described their own lack of understanding and knowledge about the syndrome and

their handling of the challenging behaviours. They described that anger, frustration and sorrow

were caused by the lack of knowledge and that they did not have the strategies or the tools to deal

with these behaviours. Some parents said that many of the symptoms were easier to understand

when their child was diagnosed with SMS.

It would have been good to have the correct diagnosis earlier to adapt in a better way . . . . if we had

known that the sleep issues were because of SMS, we would have acted differently. Now we thought it

was because of us . . . that we didn’t act firmly enough (when he was little). We didn’t understand the

reason for the challenging behaviours.

Regarding not getting any assistance, the parents described situations when they did not get any

support in handling the challenging behaviours. They asked for assistance from the municipality

but did not receive any. They emphasized that they needed guidance with strategies and solutions.

We would have taken all the courses and classes if they had been offered.

Nothing has been offered from the municipality, only by our own connections and by paying for it

ourselves.

One family reported good guidance regarding what triggered the aggressive behaviours.

The parents informed about how they developed strategies and knowledge themselves, learning

by doing.

We have learned different ways to handle the outbursts but have to renew ourselves all the time.

Some told about learning from other SMS families and the Internet.

A gender difference was found in parents reporting their own lack of competence and lack of

support, with more reports from parents of females with SMS. No age differences were found in

this theme.
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Theme 4: Parents’ experiences of professionals’ competence and understanding
regarding children with SMS and their behaviour challenges

Some parents reported that they had been offered support, but from professionals that didn’t have

the necessary specific knowledge of the syndrome, and therefore, the advice and recommendations

didn’t fit or work out. They told about how professionals reacted and acted considering the

children’s unusual sleep problems, variations in their developmental profiles and the fact that

the person with SMS behaved distinctively differently at home towards their parents than outside

the home towards professionals. The parents experienced inadequate advice telling them not to

let their child sleep during daytime to make her or him sleep better at night; typically, they received

this advice when their child was a toddler. They experienced a change when the kindergartens,

schools or healthcare centres received information of the syndrome. One parent wrote that when

the professionals were informed of the syndrome, the staff made changes leading to a decrease in

this child’s outbursts.

I think it was because it was not specific to this diagnosis. I think it was that. Because I always

experienced that it didn’t fit (the advice).

On the other hand, some parents reported that they received qualified support from habilitation

centres, pedagogical centres and kindergartens and schools.

Some parents expressed that professionals didn’t consider the rare disorder but acted as if the

child just had an intellectual disability or ASD.

It is not enough to just look at the level of ID . . . you have to specify things about the syndrome also . . . I

think.

Parents mentioned that the demands often were set too high. The professionals assumed that the

children were more competent than they were, and they underestimated the amount of support that

the person with SMS needed.

. . . he cannot handle that independence, he doesn’t have a chance. But they all think he does, and the

school thinks he does . . . .

This last experience was particularly related to kindergartens and schools, and for some fam-

ilies, it was a successful approach, but it was not for others. Some parents said that schools are

familiar with intellectual disability and ASDs and want the child with SMS to fit into one of these

categories and that did not work very well. The parents also explained that they were responsible

for providing information and training for professionals working with their child. Both profes-

sionals from the kindergartens and schools and from healthcare institutions relied on information

from the parents, and the parents felt that it was their responsibility to see that their child received

correct follow-up and treatment.

It is we that have been educating the preschool, school, and health care centres.

Furthermore, the parents described situations when they felt that the professionals were of the

opinion that the parents should have handled the situations differently. They told about profes-

sionals’ lack of understanding and how the professionals’ actions influenced how the person with

SMS behaved at home with the family. They also mentioned what it meant to them always having
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to describe their child in negative words. Some parents expressed how the professionals’ lack of

understanding of the syndrome made them feel like an annoying whiner. Some parents, though,

stated that it felt like someone was ‘taking care of their soul’, when the professionals showed that

they understood.

I don’t think they understand how bad it is a home. I don’t think they have a chance to understand it . . . .

I had, to be honest, problems to understand it myself, when she was younger.

Neither any gender nor age differences were found regarding parents reports in this theme.

Discussion

The most important finding from this study is that the parents experienced that there are some

specific characteristics of SMS that professionals are not aware of or do not consider in their

support services. Parents’ expressed that this lack of understanding exposed them to both more

behavioural challenges from their child and more misunderstandings with the professionals.

According to the parents, one of these characteristics is the uneven developmental profile. Persons

with SMS often have developmental asynchrony with a discrepancy between intellectual devel-

opment and emotional development in particular. This asynchrony means that they master skills at

one level, but their emotional development and reactions are like a small child (Haas-Givler and

Finucane, 2014). As one parent said:

Because she looks very well-functioning, but she is not well-functioning at all, she needs a lot more

support than you see at first glance.

This profile may be found in other disorders as well, such as Williams syndrome (Fu et al.,

2015), where they often have better development of expressive language than other abilities.

This developmental asynchrony is one issue that makes living with a person with SMS

challenging (Haas-Givler and Finucane, 2014). As the cognitive skills and demands progress,

the environment is not adapted to their young emotional style and reactions (Haas-Givler and

Finucane, 2014). In addition, children and adults with SMS behave very differently with and

without their parents. They often have challenging behaviours they only display at home

(Poisson et al., 2015). Aggressive behaviours in SMS are usually directed towards close

relatives such as parents (Poisson et al., 2015). These two characteristics, the uneven profile

and the display of the more severe behaviours directed towards close relatives, amplify the

parents’ problems. These two characteristics are not necessarily noticeable when professionals

meet the persons with SMS for the first time. Professionals need knowledge of the syndrome

and the ability to listen to the parents to become aware of these characteristics and the impact

they have on the families’ lives.

Another important finding in this study is the extreme adaptations some of these families

implement. Behaviours such as pretending to be dead to stop your child’s outburst or sleeping

outside your child’s bedroom door for years are extreme and indicate to which length these parents

are willing to go to take care of their child and themselves. Professional support and guidance in

how to handle their child’s behaviours at home will be valuable for these families. Extreme

adaptations need to be seen in relation to many parents’ reports that they didn’t receive any help

with the behavioural challenges. Some parents were also of the opinion that if they had obtained

help, the help would have been given from unqualified or unknowledgeable professionals.
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The challenging behaviours in SMS have been described earlier (Sloneem et al., 2011). In the

open-ended questionnaire we used in this study, the parents were asked to name the challenging

behaviours their child displayed instead of checking them off a list, which is a more common

approach in research on behavioural challenges. Self-injury, aggressive behaviours and inap-

propriate behaviours are well known within the syndrome, even though inappropriate behaviours

were more emphasized and more often mentioned by the parents than anticipated and described

earlier. Controlling behaviours are not mentioned in the literature in any extensive way. Parents

attending courses at Frambu have been talking about these behaviours, but in this study, it came

across as a substantial challenge for the families. This type of behaviour is an important topic to

explore further.

There have previously been reported a gender difference regarding SMS and ASDs (Nag et al.,

2018). A visual inspection of the demographics behind the statements was done in this study, and

there might be a gender difference also in other areas than ASD, such as the number of challenging

behaviours reported. Parents of females with SMS reported more challenging behaviour, more

adaptations and more of a lack of competence and support. Since this is a qualitative study, the

results need to be interpreted carefully and further investigated.

A similar visual inspection of the demographics behind the statements was done regarding

differences between children below the age of 18 and adults. A difference was found in the number

of challenging behaviours reported with more challenging behaviours reported by parents of

children under the age of 18. This is the opposite of what is reported earlier in research where the

challenging behaviour is found to increase with age (Finucane et al., 2001; Neira-Fresneda and

Potocki, 2015; Poisson et al., 2015). Our study included more adults than previous research and

that may be one of the reasons for the different results, but this needs further research. This is a

qualitative study, and the results need to be interpreted carefully.

Some of the results in this study are similar to other research on parenting a child with a rare

disorder (Griffith et al., 2011; Strehle and Middlemiss, 2007). The professionals’ lack of knowl-

edge about the rare disorder was confirmed in Griffith et al.’s study from 2011 (Griffith et al.,

2011). Research emphasizes that parents often need information about the main aspects of a

specific syndrome and that specific characteristics of genetic syndromes influence the type of

guidance the parents require (Pearson et al., 2018). Knowing about specific difficulties associated

with a genetic syndrome may help with adapting to the environment in a different and more

adequate way (Oliver et al., 2010). Specifically, having information about the link between the

genetic disorder and the challenging behaviours seems to lead to a change in attitude among

professionals from blaming the parents and the person with the diagnosis to increased optimism

with regard to the possibility of change and increased willingness to help (Oliver et al., 2010).

Griffith et al. (2011) studied mothers’ experiences of social care support and medical services

for their adult offspring with rare syndromes and found that both the professionals and the mothers

first categorized their offspring as a person with an intellectual disability and second with a rare

genetic disorder. The parents in our study expressed that they found it difficult that professionals

only defined their children as having an intellectual disability or ASD. They experienced that this

definition led to an insufficient adaptation of measures and more behaviour challenges.

Research over recent years has focused on how the professionals’ lack of knowledge put a strain

on the person with the rare diagnosis and their parents (Haas-Givler and Finucane, 2014). How-

ever, with regard to SMS, knowledge is even more important. Some of the specific characteristics

of this diagnosis have a substantial negative impact on the person with SMS and the whole family

(Poisson et al., 2015). This impact is especially true if the support systems do not acknowledge
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these specific characteristics and seek advice and training to improve their counselling (Haas-

Givler and Finucane, 2014).

In a study by Hodapp et al. (1998) comparing parents of children with SMS and Prader–Willi

syndrome, they found a correlation between families’ stress level and the size of their support

group, both private and professional. In the SMS group, professionals were more often listed in the

families’ support group. Therefore, qualified professionals may be of greater importance to these

parents than parents of children with other disorders. Other studies confirm that parents of children

with SMS experience higher levels of family problems than parents of children with Down syn-

drome and Williams syndrome (Fidler et al., 2000) and parents of children with different aetiol-

ogies of intellectual disability (Hodapp et al., 1998). Sarimski (1997) found a correlation between

parental stress and perceived social support. Our study also supports the findings that families

having a family member with SMS are in great distress. Professionals, municipalities and other

support systems need to be aware of these families and their overall needs for persistent and

competent support.

Some of the results in this study agree with research on persons with disabilities, including

research concerning children with behaviour challenges (Awijma et al., 1997; Griffith and Hast-

ings, 2014; Richman et al., 2009). A high level of challenging behaviours have been correlated

with elevated parental stress (Richman et al., 2009). A review from 2014 (Griffith and Hastings,

2014) confirms some of the findings from our study: the lack of support for challenging beha-

viours, the fact that the level of need exceeds the level of services and the lack of skilled support.

The review also reported families who were satisfied with their received support, which we also

found in our study. Future research should identify the families who are positive about the support

they receive and identify the characteristics of both the families and the support so that different

types of support systems may learn from it.

Limitations and strengths

One limitation in this study is that we chose to use open-ended questions in the questionnaire.

Utilizing qualitative analysis of written responses has been questioned, both because of difficulties

interpreting the written answers and the danger of asking leading questions. When asking

respondents to write their answers down, you lose the ability to code and analyse body language or

clarify orally (Ryen, 2002). It may also be an obstacle, both for the respondents and in the analysis,

if the respondents are not comfortable with or have trouble expressing themselves in writing

(Creswell, 2013; Ryen, 2002). We still chose this method because, to our knowledge, this study is

the first qualitative study of parents of children with SMS focused on behaviours. It was important

to be able to include parents from Norway, Sweden and Denmark, and we would have faced

complications with both logistics and language if we chose face-to-face interviews. We assess

using open-ended questions also as a strength because this opened up for statements and themes

that have never before been considered in research on SMS.We added face-to-face interviews with

four parents to strengthen and broaden our findings.

A limitation in phenomenological research is that the researchers’ own preconception and

experiences may influence the analysis process and the selection of citations.

Limitations in generalizability or transferability are often raised regarding qualitative research

(Creswell, 2013; Malterud, 2001). The possibility to transfer the results to similar populations is

often a goal in quantitative research, but this is not the main purpose in qualitative research. Some

of our results may be unique to the Scandinavian population due to the similarity in the social

Nag et al. 11



systems they benefit from. These systems may be different in other countries. It is a strength to the

transferability possibilities that we have participants from three different countries and that we

have recruited approximately 50% of the known population in both Sweden and Norway.

Conclusions

In this study, we found that parents of children with SMS experience that they are exposed to both

more behaviour challenges from their child and more misunderstandings with professionals and

they believe that is because there are some specific characteristics of SMS that professionals are

not aware of or do not consider in their support services. In particular, the uneven profile and the

display of the more severe behaviours directed towards close relatives seems to amplify the par-

ents’ problems. We also found that these parents implement some extreme adaptations to meet the

challenging behaviour that their children with SMS display, and there is an unmet need for

qualified and knowledgeable support for these families. It is especially important that professionals

working with persons with SMS or families where a person is diagnosed with SMS increase their

knowledge about the disorder. According to the parents, the professionals need to make an effort to

listen to the families regarding what type of support and help they need and try to base their actions

on their views.
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Vurderingen er gjort med hjemmel i helseforskningsloven (hfl.) § 10, jf. forskningsetikkloven § 4.

Prosjektleders prosjektbeskrivelse
Hensikten med studien er å skaffe mer kunnskap om personer med Smith-Magenis` syndrom (SMS) og
studien har spesielt fokus på hva som påvirker atferd. Del to av prosjektet går ut på å kartlegge pårørendes
opplevelse av egen kompetanse i forhold til å få et barn med SMS - med fokus på utfordrende atferd. Felles
mål for begge delene av studien er å finne relasjoner mellom somatiske og atferdsmessige karakteristikker
som tiltak kan rettes inn mot. Metoden som brukes i denne studien er primært spørreskjema som sendes
pårørende, men det vil også bli samlet inn blod- og spyttprøver, samt hentet inn informasjon fra medisinske
og andre relevante journaler. Det er ikke gjort noen studier basert på den norske populasjonen. Vi ønsker
også å kunne sammenligne data fra gruppen med SMS med data fra andre studier på andre kliniske
grupper.

Vurdering
Hensikten med prosjektet er å få mer kunnskap om syndromet og hva som påvirker atferd, og man skal også
sammenligne med andre kliniske grupper. Det skal inkluderes omkring 30 pasienter, som er ¾ av alle med
SMS i Norge. Deltagerne rekrutteres gjennom Frambu og brukerforeningen. Deltagerne vil ha varierende
grad av samtykkekompetanse, og det vil alltid innhentes samtykke fra pårørende.

Opplysningene samles primært inn ved hjelp av spørreskjema som sendes pårørende. Det skal også hentes
informasjon fra medisinske journaler, opplysninger om somatiske og psykiatriske diagnoser fra Norsk
pasientregister, samt kognitive kartlegginger fra Pedagogisk-psykologisk tjeneste. I tillegg skal det samles
inn blod- og spyttprøver. Blod/plasma prøver vil bli analysert for immunologiske, metabolske,
endokrinologiske, samt lipid og ernæringsstatus. Spytt vil bli analysert for melatoninrytme. Det oppgis i
søknad at biologisk materiale skal destrueres innen to måneder. Det er dermed ikke nødvendig å opprette
forskningsbiobank.

Komiteen har vurdert søknaden og har ingen innvendinger mot at prosjektet gjennomføres som beskrevet.
Det er en sårbar gruppe som inkluderes, men det er viktig å få mer kunnskap om syndromet, som kanskje
kan komme pasientgruppen til gode. Ulempen er tidsbruk og eventuelt belastende spørsmål, samt ubehag
ved blodprøvetaking. Eventuelle medisinske problemstillinger som avdekkes underveis i prosjektet vil



følges opp, og deltagere som opplever ubehag ved utfylling av spørreskjemaer og får reaksjoner kan
kontakte prosjektmedarbeider. Komiteen finner at prosjektet er forsvarlig å gjennomføre.

Komiteen har noen kommentarer til informasjonsskrivet:
-Kapittel A om spørreskjema i skrivet til pårørende er veldig detaljert. Det kan i stedet angis antall
spørreskjema og hva de handler om, i stedet for detaljert gjennomgang av alle.
-Komiteen gjør oppmerksom på at barn under 16 år ikke er samtykkekompetente i lovens forstand. Det skal
derfor ikke legges opp til at disse selv samtykker. De skal kun få informasjon. Skrivene må revideres i
henhold til dette.
-Det står i skrivet til pårørende at avidentifiserte opplysninger vil bli lagret i ytterligere 5 år for videre
forskning. Hva denne videre forskningen går ut på er ikke beskrevet, hverken i søknad eller protokoll.
Komiteen ber derfor om at setningen strykes. Komiteen tillater at avidentifiserte opplysninger oppbevares i
5 år etter prosjektslutt, men dette er av dokumentasjonshensyn og for etterkontroll.

På denne bakgrunn setter komiteen følgende vilkår for godkjenning:
-Informasjonsskrivene skal revideres i tråd med komiteens kommentarer og sendes inn til orientering.

Vedtak
Med hjemmel i helseforskningsloven § 9 jf. 33 godkjenner komiteen at prosjektet gjennomføres under
forutsetning av at ovennevnte vilkår oppfylles.

I tillegg til vilkår som fremgår av dette vedtaket, er godkjenningen gitt under forutsetning av at prosjektet
gjennomføres slik det er beskrevet i søknad og protokoll, og de bestemmelser som følger av
helseforskningsloven med forskrifter.

Tillatelsen gjelder 31.12.2019. Av dokumentasjonshensyn skal opplysningene likevel bevares inntil
31.12.2024. Forskningsfilen skal oppbevares avidentifisert, dvs. atskilt i en nøkkel- og en opplysningsfil.
Opplysningene skal deretter slettes eller anonymiseres, senest innen et halvt år fra denne dato.

Forskningsprosjektets data skal oppbevares forsvarlig, se personopplysningsforskriften kapittel 2, og
Helsedirektoratets veileder for «Personvern og informasjonssikkerhet i forskningsprosjekter innenfor helse
og omsorgssektoren».

Dersom det skal gjøres vesentlige endringer i prosjektet i forhold til de opplysninger som er gitt i søknaden,
må prosjektleder sende endringsmelding til REK.

Prosjektet skal sende sluttmelding på eget skjema, senest et halvt år etter prosjektslutt.

Klageadgang
REKs vedtak kan påklages, jf. forvaltningslovens § 28 flg. Klagen sendes til REK sør-øst D. Klagefristen er
tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av REK sør-øst D, sendes klagen videre
til Den nasjonale forskningsetiske komité for medisin og helsefag for endelig vurdering.

Vi ber om at alle henvendelser sendes inn på korrekt skjema via vår saksportal: 
. Dersom det ikke finnes passende skjema kan henvendelsen rettes på e-posthttp://helseforskning.etikkom.no

til: .post@helseforskning.etikkom.no

Vennligst oppgi vårt referansenummer i korrespondansen.

Med vennlig hilsen

Finn Wisløff
Professor em. dr. med.
Leder

Gjøril Bergva
Rådgiver
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Vi viser til søknad om prosjektendring datert 12.06.2017 for ovennevnte forskningsprosjekt. Søknaden er
behandlet av leder for REK sør-øst på fullmakt, med hjemmel i helseforskningsloven § 11.

Endringen omfatter:
-Nye prosjektmedarbeidere

-Innhenting av nye data fra samme utvalgsgrupper: dybdeintervju av pårørende som har fylt ut spørreskjema
for å utdype og gå videre med noen av temaene som kom frem i spørreskjemaet.

-Endring i inklusjons- og eksklusjonskriterier: det er fremkommet behov for å undersøke hvordan lærerne
håndterer den utfordrende atferden til elever med Smith Magenins syndrom. Forskergruppen ønsker derfor å
inkludere lærere til de som er inkludert i studien. Det er foreldrene som gir navn på skole/lærer.

Vurdering
Komiteen har vurdert endringssøknaden og har ingen innvendinger mot endringen av prosjektet. Komiteen
legger til grunn at foreldrene ikke har innvendinger mot at lærer kontaktes, og at det er foreldrene som
oppgir navn på lærer til forskergruppen.

Vedtak

REK godkjenner prosjektet slik det nå foreligger, jfr. helseforskningsloven § 11, annet ledd.

Tillatelsen er gitt under forutsetning av at prosjektet gjennomføres slik det er beskrevet i søknaden,
endringssøknad, oppdatert protokoll og de bestemmelser som følger av helseforskningsloven med
forskrifter.

REKs vedtak kan påklages, jf. forvaltningslovens § 28 flg. Klagen sendes til REK sør-øst. Klagefristen er tre
uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av REK sør-øst, sendes klagen videre til Den
nasjonale forskningsetiske komité for medisin og helsefag for endelig vurdering.

Vi ber om at alle henvendelser sendes inn med korrekt skjema via vår saksportal:
http://helseforskning.etikkom.no. Dersom det ikke finnes passende skjema kan henvendelsen rettes på e-post
til: post@helseforskning.etikkom.no.



Vennligst oppgi vårt referansenummer i korrespondansen.

Med vennlig hilsen

Finn Wisløff
Professor em. dr. med.
Leder

Gjøril Bergva
Rådgiver
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