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Over the last decades, worldwide educational policies concerning the education of students with special educational
needs (SEN) have shifted in favor of inclusive education. In current literature, students with SEN are defined as ‘‘students
with various (combinations of) difficulties in participating in education (Pijl, Frostad, & Flem, 2008, p. 389)’’. As stated in
Article 24 of the Convention on the Rights of Persons with a Disability of 2006, inclusive education aims to provide effective
individualized support in environments ‘‘that maximize academic and social development, consistent with the goal of full
inclusion’’ (United Nations, 2006). Belgium is one of the states that signed the Convention. In the federal state of Belgium,
each community has its own education system (De Ro, 2008). Flanders, the Dutch-speaking region of Belgium, has long been
known for its two-track education system (i.e., special and regular education system are two distinct systems; Meijer, 2003).
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A B S T R A C T

The goals of this study were twofold. The first aim was to explore loneliness prevalence in

typically developing students, students with ASD and students with motor and/or sensory

disabilities in mainstream 7th grade in Belgium. The second aim was to explore the

relations between number of friends, friendship quality, social self-concept on the one

hand and loneliness on the other for each of these three groups, and to compare them

across groups. In this study, 108 students with special educational needs (SEN; i.e., 58

students with ASD and 50 students with motor and/or sensory disabilities) were matched

to 108 typically developing classmates. Students with ASD reported more loneliness than

typically developing students and students with motor and/or sensory disabilities.

Loneliness prevalence for typically developing students and students with motor and/or

sensory disabilities did not differ significantly. Factors related with loneliness differed

between typically developing students and students with SEN (i.e., students with ASD and

students with motor and/or sensory disabilities). For students with SEN, same-sex social

self-concept was related with loneliness, but not, as for typically developing students,

number of friends and opposite-sex social self-concept. Also friendship quality had a

marginally significant effect on loneliness feelings for students with SEN. Implications for

further research and practice are discussed.
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Recently, a slow shift toward more inclusive education is noticeable. Currently, about 15% of all the students with SEN are
fully included in Flemish mainstream schools (Watkins, 2010).

One of the leading motives of inclusive education is the social participation of students with SEN (Symes & Humphrey,
2011). However, researchers disagree about the actual social participation of students with SEN in mainstream schools.
Whereas some researchers sketch a positive social situation for students with SEN (Avramidis, 2010), others point to the
risks (e.g., Frostad & Pijl, 2007). One of these risks is loneliness. Loneliness is a subjective, unpleasant and distressing
experience resulting from a discrepancy between the perceived quantity and quality of one’s desired and one’s actual
relationships (Cassidy & Asher, 1992; Peplau & Perlman, 1982). High levels of loneliness among students with SEN in
mainstream schools are a sign of low levels of social participation of students with SEN and imply that these students are
socially at risk.

Loneliness among children seems to be widespread. A recent literature review showed that about 10–15% of the children
and adolescents felt very lonely (Galanaki & Vassilopoulou, 2007). Based on studies among typically developing individuals,
a peak in the prevalence of loneliness can be expected during adolescence (Perlman & Landolt, 1999). During adolescence,
the social expectations, roles, relationships, and personal identities of individuals undergo significant changes (Heinrich &
Gullone, 2006). Social relations become increasingly important and adolescents spend considerably more time with their
peers, away from adult supervision (Brown & Klute, 2003; Rubin, Bukowski, & Parker, 2006). Additionally, early adolescence
coincides with the transition from elementary to secondary school. In recent years, this transition phase, which is often
marked by the breakup of old friendships and forming new relationships, has been highlighted as an area of concern (Hardy,
Bukowski, & Sippola, 2002; Humphrey & Ainscow, 2006). These significant changes in adolescents’ social worlds might be
related to the peak in the prevalence of loneliness during this time.

It seems that students with SEN experience even more loneliness (e.g., Pijl, Skaalvik, & Skaalvik, 2010; Reversi, Langher,
Crisafulli, & Ferri, 2007). One of the subgroups of students with SEN fully included in Flemish mainstream schools are
students with autism spectrum disorder (ASD). Students with ASD form a special group when it comes to loneliness. For a
long time, it has been suggested that children with ASD have a ‘‘basic desire for aloneness’’ (Kanner, 1943, p. 249). Aloneness
is distinct from loneliness. Whereas aloneness is associated with a pleasant, positive and sometimes desirable situation,
loneliness is not (Margalit, 1994). Only recently researchers have tried to solve the question whether students with ASD are
satisfied with their aloneness, as suggested by Kanner, or if they do feel lonely. So far, several studies have indicated that
children and adolescents with ASD indeed reported higher levels of loneliness in comparison to their typically developing
peers (e.g., Bauminger & Kasari, 2000; Bauminger, Shulman, & Agam, 2003, 2004; Lasgaard, Nielsen, Eriksen, & Goossens,
2010; Locke, Isjijima, Kasari, & London, 2010; Whitehouse, Durkin, Jaquet, & Ziatas, 2009).

Although these studies provide important insights into the experiences of individuals with ASD, a lot of questions remain
unanswered. First of all, not much is known about loneliness prevalence of students with ASD during early adolescence.
Former studies on loneliness of individual of ASD had very broad age ranges, with subjects between 8 and 17 years old. In
only two studies, the grade/age range of the participants was limited to three grade levels (Chamberlain, Kasari, &
Rotherham-Fuller, 2007; Lasgaard et al., 2010) and one study did not report the grade/age ranges of the participants (Locke
et al., 2010).

Secondly, although these studies give us a general idea about loneliness feelings among individuals with ASD, knowledge
on loneliness among students with ASD in fully inclusive settings is still scarce. To date, the majority of the studies compared
loneliness of students with ASD in special education or in self-contained classrooms in mainstream settings to loneliness
feelings of typically developing students in mainstream education. Two studies have focused on loneliness among students
with ASD in fully inclusive settings (i.e., Locke et al., 2010; Whitehouse et al., 2009). In the Whitehouse study (2009), students
with ASD from three different provinces in Australia were compared to typically developing students from one particular
school. In this study, students with ASD displayed higher levels of loneliness than the typically developing students.
However, by comparing students of ASD with typically developing students from different schools, possible context-related
factors could not be controlled for. Following the interactionist approach on loneliness, which considers loneliness as a result
of the interaction between one’s personal characteristics and their socio-cultural context, loneliness could differ across
contexts (Heinrich & Gullone, 2006). To rule out possible context-effects, it is important to compare loneliness rates of
students within the same schools, and preferably within the same classes. Locke et al. (2010) has compared the loneliness
prevalence of seven students with ASD with those of his/her typically developing classmates. Also in this study, students
with ASD reported higher average loneliness rates than typically developing students.

Third, it is unclear if the loneliness rates of individuals with ASD differ from loneliness prevalence among other students
with SEN. Currently, no comparisons in the loneliness rates of students with different types of SEN are available. Nonetheless,
these comparisons are necessary to better understand if, and which, problems are unique to students with certain types of
SEN (Chambers & Kay, 1992; Whitehouse et al., 2009).

Fourth, although we do not have direct comparisons of loneliness rates of students with different types of SEN, we do have
comparisons of loneliness rates of students with other types of SEN to rates of typically developing peers. The majority of
these studies have focused on students with learning disabilities, whereas studies on loneliness among students with motor
and/or sensory disabilities are rare (Pijl et al., 2010). Not much is known about loneliness prevalence among students with
motor and/or sensory disabilities at the start of mainstream secondary education. The scarce studies among hard-of-hearing
students or students with visual impairments report higher rates of loneliness compared to their typically developing peers
(Huurre & Aro, 1998; Kent, 2003; Most, 2007; Pijl et al., 2010). However this lack of knowledge on loneliness among students
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with motor and/or sensory disabilities in inclusive settings did not prevent the Flemish education system to include these
students in mainstream schools. To date, students with motor and/or sensory disabilities constitute 45% of the students with
SEN fully included in mainstream schools in Flanders (M. Vandekasteele, personal communication, March 12, 2012).

Besides lacks in knowledge on the prevalence of loneliness in different subgroups of students with SEN, current
knowledge on the factors that might protect students with SEN against loneliness is limited as well (Lasgaard et al., 2010).
These protective factors might be different in students with SEN compared to the typical population or even within
subgroups of students with SEN. Based on the definition of loneliness as the result of a mismatch between the desire for, and
the perception of the number and quality of a person’s friendships, we can expect that number of friends and friendship
quality are both related to feelings of loneliness. This seems to be confirmed in former studies among typically developing
individuals and individuals with ASD. Nonetheless, these studies also suggest that the link between the number of friends,
friendship quality and loneliness is less clear among individuals with ASD than among the typically developing population
(e.g., Bauminger & Kasari, 2000; Chamberlain et al., 2007; Whitehouse et al., 2009). Researchers mentioned several
hypotheses to explain this lack of a clear link between aspects of friendships and loneliness. For example, students with ASD
might have a different understanding of friendship and consequently nominated less positive and strong friendship relations
than typically developing students, or that students with ASD have a degree of happy obliviousness, which might explain
why social involvement cues do not affect them as much (Bauminger & Kasari, 2000; Chamberlain et al., 2007; Whitehouse
et al., 2009). So far, none of these hypotheses have been confirmed. Furthermore, low global and/or social self-esteem have
been found to accompany high loneliness feelings in typically developing children and adolescents (Galanaki &
Vassilopoulou, 2007). So far, only one study assessed the relations between social self-concept and loneliness in individuals
with ASD as well as in typically developing individuals (i.e., Bauminger et al., 2004). This study revealed a significant
association between loneliness and social self-concept in both groups. However, none of the previous studies compared the
protective influence of each of these factors against feelings of loneliness for students with ASD and typically developing
students. Furthermore, it is not known whether protective factors all have the same effect against loneliness for students
with different types of SEN.

This study aimed to answer some of these lacks in the current knowledge base on loneliness among students with SEN
fully included in mainstream secondary education. In particular, the following research questions were investigated:

(1) Does the prevalence of loneliness differ among typically developing students, students with ASD, and students with
motor and/or sensory disabilities?

(2a) Are there relations between number of perceived friends, friendship quality, social self-concept on the one hand and
loneliness on the other for typically developing students, students with ASD, students with motor and/or sensory
disabilities?

(2b) Do the relations between number of perceived friends, friendship quality and social self-concept on the one hand and
loneliness on the other differ between these three groups, i.e., typically developing students, students with ASD, and
students with motor and/or sensory disabilities?

Based on former research, we expected a higher prevalence of loneliness among students with SEN (i.e., students with
ASD and students with motor and/or sensory disabilities) than among typically developing students. Moreover, we expected
to find less strong negative relations of loneliness with number of perceived friends and friendship quality respectively
among students with ASD than among typically developing students. On the other hand, we expected equally strong
negative relations between social self-concept and loneliness among students with ASD and typically developing students.
Because this is the first study which compares loneliness prevalence and the protective influence of number of perceived
friends, friendship quality and social self-concept against feelings of loneliness among students with different types of SEN,
no hypotheses were made regarding the differences in loneliness rates, or relations of number of friends, friendship quality,
social self-concept and loneliness between students with ASD and students with motor and/or sensory disabilities.

1. Method

1.1. Sample

Participants for this study were 216 students (166 boys) in regular 7th grade classes, including 108 students with SEN.
The group of students with SEN included 58 students with ASD (the ASD group) and 50 students with motor and/or sensory
disabilities (the motor and/or sensory group). All students with SEN were fully included in 7th grade mainstream schools and
eligible for extra support from a peripatetic teacher of a special education school. As the procedure prescribes, all students
were assessed by a multidisciplinary team. From each school, we received information on the type of disability of their
student(s) with SEN. This information was limited to the type of special education1 a student was entitled to and if the
student(s) had a formal diagnose of ASD. To receive more detailed information, teachers were asked for extra information

1 The special education types in Flanders are based on the type of disability, i.e., motor disability, visual impairment, auditory impairment, but no separate

special education type is allocated for students with ASD.
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regarding the type of disability. Information of both sources was combined, in order to correctly allocate the students to a
certain group. None of these students had an intellectual disability. T-tests revealed that the ASD group and the motor and/or
sensory group did not differ in age, socioeconomic status or ethnicity. As expected, there were more boys in the ASD group
(89.66%) than in the Motor and/or sensory group (64.00%; x2(1) = 10.23; p< .01). Current epidemiological data estimate the
male to female ratio in autism to be 3–4:1 (Baird et al., 2006). In the normative IQ range, this ratio is even higher, as girls with
autism, as a group, show higher rates of co-existing mental disabilities than males (e.g., Volkmar, Szatmari, & Sparrow, 1993).
Although some hereditary disorders are primarily found among boys (e.g., muscular dystrophy; Romitti et al., 2009), in
general no such strong gender differences are found in other causes of motor and/or sensory disabilities.

In order to compare students with ASD and students with motor and/or sensory disabilities to their peers without SEN,
classmates of the target students were recruited. For each child with SEN, the third classmate of the same gender on the
alphabetically ordered name list was chosen. For two students with SEN, a classmate of a different gender had to be chosen,
as there was no classmate of the same gender. This way, 108 typically developing students were selected (the Typical
group). One-way ANOVAs and chi square tests revealed that students with ASD, students with motor and/or sensory
disabilities and typically developing students did not differ significantly in age, socio-economic status nor ethnicity.
However, they did differ in gender (x2(2) = 10.04; p< .01), due to the higher proportion of boys in the ASD group than in the
Motor and/or sensory group. However, after the Bonferroni correction, no significant differences in gender were found
between students with ASD and students with motor and/or sensory disabilities on the one hand, and typically developing
students on the other.

1.2. Procedure

Participants were identified at 54 schools, in 93 different 7th grade classrooms. Prior to identification of the participants,
permission was obtained from the school principals. In a second step, an invitation letter for the parents of the students with
SEN was sent to the school to hand out. Due to privacy reasons, parents or students were not contacted directly. Only after
active consent was obtained from the parents of the students with SEN, separate consent forms were sent to the parents of
the classmates, describing the research as a study of ‘‘friendships in schools’’. In the consent letter, children with SEN were
not mentioned in the description of the study to assure participants’ confidentiality. At the start of the questionnaire,
students were asked for a written consent as well. The research project was approved by the Ethical Committee of research
institution this research was carried out for. All questionnaires were administered online.

1.3. Measures

1.3.1. Number of friends

Sociometric nominations were used to assess the participants’ number of friends within their class group. Based on a class
list, students were asked to nominate their best friends in class. Students could nominate maximum five friends. Former
similar studies (e.g., Pijl & Frostad, 2010; Pijl et al., 2008) have indicated that five friends is a stable option, restricting the
freedom of choice for respondents minimally. The number of friends a student nominated (i.e., outdegree) was used as an
indicator of his/her number of friends.

1.3.2. Friendship quality

Friendship quality was assessed by an instrument developed by Malcolm, Jensen-Campbell, Rex-Lear, and Waldrip (2006)
which assesses friendship quality of best friendships. Students were asked to answer four questions about the quality of the
relation with each nominated friend. The items could be answered on a five point Likert scale ranging from strongly disagree
(1) to strongly agree (5). The first question assessed companionship (i.e., ‘I spend fun time with this person’; the second
question tapped into intimacy/affection (i.e., ‘I share private thoughts and feelings with this person’); the third and fourth
question assessed support (i.e., ‘I depend on this person for help, advice, and support’ and ‘This person sticks up for me’).
Confirmatory factor analysis was applied to test if these questions could form a reliable scale. According to the cuttoff scores
of Hu and Bentler (1999),2 confirmatory analyses revealed a good fit of the scale, i.e., x2(2) = 0.25; RMSEA = 0.00; CFI = 1.00;
SRMR< 0.01. Internal consistency of the items was very good, i.e., a = 0.84 (De Vellis, 2003). For each indicated friendship,
the mean score on these four items reflected the quality of that nominated friendship. Finally, for each respondent, an overall
quality measure was computed for all self-nominated friendships by averaging all quality scores of his/her self-nominated
friendships.

1.3.3. Social self-concept

Students’ social self-concept was assessed by means of two subscales (i.e., ‘Same-Sex Relations’, and ‘Opposite-Sex
Relations’) of the Social Description Questionnaire II-Short (SDQII-S; Marsh, Ellis, Parada, Richards, & Heubeck, 2005, Dutch

2 According to Hu and Bentler (1999), a good fit is realized if the Satorra-Bentler-Scaled-x2 statistic is as low as possible, Root-Mean-Square Error of

Approximation (RMSEA) is less than .06, Comparative Fit Index (CFI) is equal to or higher than .95, and Standardized Root-Mean-Square Residual (SRMR) is

equal to or lower than .08.
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version by Simons & Vangenechten, 2002). The SDQII-S is designed to measure multiple dimensions of self-concept, and is
appropriate for use among students in Grades 7–12. The psychometric qualities of the SDQII-S are good (Marsh et al., 2005).
The subscale ‘Same-Sex Relations’ includes five items, such as ‘It is difficult to make friends with members of my own sex’.
The subscale ‘Opposite-Sex Relations’ includes four items, such as ‘I am not very popular with members of the opposite sex’.
All items were rated on a six-point Likert scaling, ranging from 1 = false to 6 = true. Some of the items (including the
examples) were reverse-coded, so that higher scores reflected higher levels of social self-concept. In our sample, internal
consistency was respectable for the Same-Sex Relations subscale and acceptable for the Opposite-Sex Relations subscale (De
Vellis, 2003; Same Sex Relations: boys: a = 0.80, girls: a = 0.73; Opposite-Sex Relations subscale: boys: a = 0.73, girls:
a = 0.64).

1.3.4. Loneliness

Loneliness among students with SEN and their classmates was assessed by means of the short version of the peer-related
loneliness scale of the Loneliness and Aloneness Scale for Children and Adolescents (LACA; Marcoen, Goossens, & Caes, 1987).
The original LACA-Peers scale consists of 12 items, and is recommended for use to tap into loneliness in the peer context
(Goossens et al., 2009). In this study, a short version of the LACA-Peers was used, consisting of six items, such as ‘I am sad
because I don’t have any friends’. These six items had the best factor loadings in a norm group of 9455 Flemish children and
adolescents (L. Goossens, personal communication, April 30, 2010). All items were rated on a 4-point Likert scale, ranging
from never (1) to often (4). Higher scores indicate higher degrees of loneliness. In our sample, internal consistency of the short
LACA-Peers subscale was very good (De Vellis, 2003; a = 0.87).

1.4. Analysis

ANOVAs were used to test for differences in loneliness prevalence between typically developing students, students with
ASD and students with motor and/or sensory disabilities. Because the proportion of girls differed between the three groups
(i.e., students with ASD, students with motor and/or sensory disabilities, and typically developing students), gender and the
interaction effects with other independent variables were included as a control variable. To control the overall Type I error
rate, the Bonferroni correction was used when performing post hoc analyses, comparing the groups one-to-one.

To examine the relation between number of friends in class, friendship quality, social self-concept on the one hand and
loneliness on the other, one-tailed Spearman rho correlations were calculated for each group. In a second step, separate
multiple regression analyses with loneliness as the criterion were carried out for each group (i.e., students with ASD,
students with motor and/or sensory disabilities and typically developing students). The number of perceived friends in class,
overall perceived friendship quality, same-sex social self-concept and opposite-sex social self-concept, were used as
predictors. Gender was included as a control variable. Assumptions of the linear models were satisfactory. The proportion of
values of the standardized residuals outside the range (�2, +2) for three regression analyses were between 0% and 5%.
Nonetheless, three outliers (3/48 = 6.25%) were found in the group of students with motor and/or sensory disabilities but
Cook’s distance stayed well below the critical value of 1 for all regression analyses (Field, 2009).

The results of these separate regression analyses for each group were compared one by one (Garbin, 2012). In a first step,
differences in the fit of the separate regression analyses were tested by means of the Fisher z-test. In a second step,
differences in the structure of the models were tested. Therefore, two R2 values were compared to each other by means of the
Steiger Z-test (Meng, Rosenthal, & Rubin, 1992). The first R2 is the R2 of the model for the reference group (i.e., the largest
group of the two) or the ‘‘direct R2’’. The second R2 is the R2 generated by applying the model from the second group to the
reference group, also called the ‘‘crossed R2’’. Based on the ‘‘direct R2’’, the ‘‘crossed R2’’ and the correlation between both
models, the Steiger Z test can be calculated. In a third step, differences in the weights of individual predictors were compared
between groups, by means of the formula proposed by Paternoster, Brame, Mazarolle, and Piquero (1998).

2. Results

2.1. Group differences in feeling lonely

Results of the scores on the loneliness scale for each subgroup are displayed in Table 1. For a more detailed picture of the
findings, the percentage of students who score high on the loneliness scale was calculated. As no cut-off scores of the LACA-
Peers Short were available, Marcoen and Goossens (1990) recommended considering scores higher than one standard
deviation, as high. For this sample, the mean score on the LACA-Peers Short was 10.66 with a standard deviation of 4.26.
Consequently, all scores higher than 14.92 were considered to be high. Based on the descriptive in Table 1, it seems that
students with ASD are twice as often lonely than typically developing students (31.03% vs. 13.89%; x2(1) = 6.97, after
Bonferroni correction = p< .05) and 2.5 times more often lonely than students with motor and/or sensory disabilities
(31.03% vs. 12.00%; x2(1) = 5.62, after Bonferroni correction = p = .05).

Two-way independent ANOVAs revealed a significant difference in the frequency of loneliness of typically developing
students, students with ASD and students with motor and/or sensory disabilities (F(2) = 6.86, p< .01). No significant
differences in loneliness prevalence were found between boys and girls (F(1) = 0.19; p> .05) and no interaction effects
between type of student and gender were found (F(2) = 1.15, p> .05). Post hoc analyses revealed that students with ASD
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reported higher feelings of loneliness than students with motor and/or sensory disabilities (p< .05), and typically developing
students (p< .001). No significant difference in frequency of loneliness feelings emerged between students with motor and/
or sensory disabilities and typically developing students.

2.2. Friendships, social self-concept and loneliness

Preliminary analysis tested how many students per group did not indicate having a friend within the class. In the Typical
group, only one student (1/108) indicated not having a friend, while in the ASD group four students (4/58) and in the Motor
and/or sensory group two students (2/50) indicated not having a friend in the class. Consequently, for these students, no data
on the quality of their friendships is available.

To examine the links among friendships, social self-concept and loneliness, one-tailed Spearman Rho correlations were
calculated for each group. Results are displayed in Table 2.

For all groups, significant negative associations were found between loneliness on the one hand and same-sex social self-
concept and opposite-sex social self-concept on the other. In the Typical group and the Motor and/or sensory group, also
significant negative associations were found between loneliness and friendship quality. Only in the Typical group, significant
negative associations were found between loneliness on the one hand and number of friends on the other.

Multiple regression analyses found that same-sex and opposite-sex social self-concept predicted loneliness in the Typical
group (R2 = 0.38, F(5,101) = 12.16, p< .001). The effect of number of friends of typically developing students was marginally
significant (p< .10). For students with ASD and students with motor and/or sensory disabilities, only same-sex social self-
concept (and not opposite-sex social self-concept or number of friends) predicted loneliness (students with ASD: R2 = 0.48,
F(5,48) = 9.00, p< .001; students with motor and/or sensory disabilities: R2 = 0.40, F(5,42) = 5.58, p< .001). Gender had a
marginally significant effect on loneliness for students with ASD; with girls reporting higher levels of loneliness (p< .10). For
none of the groups, friendship quality had a significant effect on loneliness.

First, differences between the regression analyses of students with ASD and students with motor and/or sensory
disabilities were tested. Comparison of the fit of the model from the ASD group and the Motor and/or sensory group revealed
that there was no significant difference between the respective R2 values (Z = 0.56, p> .05). Also the structure of the models

Table 1

Differences in feelings of loneliness among typically developing students, students with ASD and students with motor and/or sensory disabilities.

Group N M SD Min Max % High loneliness

Typically developing students

Total 108 9.80 4.22 6.00 24.00 13.89

Boys 82 9.95 4.36 6.00 24.00 14.63

Girls 26 9.31 3.79 6.00 19.00 11.54

Students with ASD

Total 58 12.45 4.12 6.00 23.00 31.03

Boys 52 12.21 3.90 6.00 20.00 28.85

Girls 6 14.50 5.68 6.00 23.00 50.00

Students with motor and/or sensory disabilities

Total 50 10.46 3.95 6.00 24.00 12.00

Boys 32 10.69 4.19 6.00 24.00 12.50

Girls 18 10.06 3.56 6.00 18.00 11.11

Table 2

Correlation and multiple regression weights for all groups of students.

Typically developing students Students with ASD Students with motor and/or sensory

disabilities

rs loneliness B SE b rs loneliness B SE b rs loneliness B SE b

Constant 24.88 2.29 22.40 3.58 19.33 2.58

Gender �0.06 �0.49 0.90 �0.05 0.14 2.82� 1.48 0.20� �0.04 0.25 1.01 0.04

Number of friends �0.24** �0.54� 0.32 �0.14� �0.06 �0.09 0.35 �0.03 �0.16 0.36 0.35 0.13

Friendship quality �0.21* �0.49 0.44 �0.10 �0.11 �0.98 0.61 �0.17 �0.28* �0.45 0.59 �0.11

Social self-concept, SS �0.45*** �1.11* 0.42 �0.28* �0.65*** �2.41*** 0.56 �0.66*** �0.65*** �1.51** 0.44 �0.49**

Social self-concept, OS �0.47*** �1.17** 0.39 �0.32** �0.49*** 0.12 0.52 0.04 �0.43** �0.62 0.45 �0.20

Social self-concept, SS = Social self-concept Same Sex, Social Self-Concept, OS = Social self-concept Opposite Sex.

*** Beta coefficient (b) significant at p< .001.

** b significant at p< .01.

* b significant at p< .05.
� b significant at p< .10.

ns, b not significant.
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was compared, with students with ASD as a reference group. The direct R2 = 0.70 and crossed R2 = 0.62 did not differ
significantly from each other, according to the Steiger’s Z-test (Z = 1.55; p> .05). Also none of the regression weights of the
individual predictors in the ASD group differed significantly from the regression weights of the individual predictors in the
Motor and/or sensory group.

In a second step, the regression analysis of typically developing students and students with ASD were compared to
each other. Comparison of the fit of the model from the Typical group and the ASD group revealed that there was no
significant difference between the respective R2 values (Z = 0.85, p> .05). To test differences in the structure of the
models, the Typical group was used as a reference group. The direct R2 = 0.61 and crossed R2 = 0.51 did differ significantly
from each other, according to the Steiger’s Z-test (Z = 2.19; p< .05). Further analysis revealed that the opposite-sex social
self-concept had significantly more effect on loneliness for typically developing students than for students with ASD
(Z = 2.00; p< .05). Gender and same-sex social self-concept had marginally more significant effect on loneliness for
students with ASD than for typically developing students (gender: Z = 1.91, p< .10; same-sex social self-concept:
Z =�1.84, p< .10).

In a third step, the regression analysis of typically developing students and students with motor and/or sensory
disabilities were compared to each other. Comparison of the fit of the model from the Typical group and the Motor and/or
sensory group revealed that there was no significant difference between the respective R2 values (Z = 0.17, p> .05). To test
differences in the structure of the models, the Typical group was used as a reference group. The direct R2 = 0.61 and crossed
R2 = 0.55 did not differ significantly from each other, according to the Steiger’s Z-test (Z = 1.49; p> .05). Further analysis
revealed that only the number of friends had marginally more effect on loneliness rates for typically developing students
than for students with motor and/or sensory disabilities (Z = 1.92; p< .10).

2.3. Post hoc analyses regarding friendships, social self-concept and loneliness

To test whether differences in the prediction of loneliness between typically developing students (N = 107) and students
with SEN (students with ASD: N = 54; students with motor and/or sensory disabilities: N = 48) were not obscured by the
differences in sample sizes and since no significant differences were found in the prediction of loneliness between students
with ASD and students with motor and/or sensory disabilities, correlations and regression analyses were also calculated for
students with SEN as one group (N = 102). Results of the regression analyses were also compared to the results of the
typically developing students. Typically developing students and students with SEN did not differ significantly in gender,
age, socio-economic status nor ethnicity. However, in order to improve comparability with the previous models, gender was
included in the analyses. Results of these post hoc analyses are displayed in Table 3.

Spearman Rho correlations indicated significant links between friendship quality (p< .01), same-sex social self-concept
(p< .001) and opposite-sex social self-concept (p< .001) on the one hand and loneliness on the other. However, based on the
regression analyses, only same-sex social self-concept had a significant effect on loneliness (R2 = 0.43, F(5,96) = 14.71,
p< .001) for students with SEN. Also friendship quality had a marginally significant effect on loneliness (p< .10). Gender,
number of friends and opposite-sex social self-concept did not significantly predict loneliness prevalence for the entire
group of students with SEN. Comparison of the fit of the model from the typically developing students and the students with
SEN revealed that there was no significant difference between the respective R2 values (Z = 0.55, p> .05). To test differences
in the structure of the models, the Typical group was used as a reference group. The direct R2 = 0.61 and crossed R2 = 0.50 did
differ significantly from each other, according to the Steiger’s Z-test (Z = 2.07; p< .05). Further analysis revealed that the
number of friends and the opposite-sex social self-concept had marginally more effect on loneliness rates for typically
developing students than for students with SEN (number of friends: Z = 1.75; p< .10; opposite-sex social self-concept:
Z = 1.94; p< .10). Same-sex social self-concept had marginally more effect on loneliness rates for students with SEN than for
typically developing students (Z =�1.76, p< .10).

Table 3

Correlation and multiple regression weights for all groups of students.

Typically developing students Students with SEN

rs loneliness B SE b rs loneliness B SE b

Constant 24.88 2.29 21.92 2.02

Gender �0.06 �0.49 0.90 �0.05 �0.06 0.90 0.82 0.10

Number of friends �0.24** �0.54� 0.32 �0.14� �0.08 0.16 0.24 0.05

Friendship quality �0.21* �0.49 0.44 �0.10 �0.26** �0.78� 0.40 �0.16�

Social self-concept, SS �0.45*** �1.11* 0.42 �0.28* �0.67*** �2.06*** 0.33 �0.59***

Social self-concept, OS �0.47*** �1.17** 0.39 �0.32** �0.43*** �0.18 0.33 �0.05

Social self-concept, SS = Social self-concept Same Sex, Social Self-Concept, OS = Social self-concept Opposite Sex.

*** Beta coefficient (b) significant at p< .001.

** b significant at p< .01.

* b significant at p< .05.
� b significant at p< .10.

ns, b not significant.
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3. Discussion

At the start of the study, we specified two main goals. The first goal was to examine whether prevalence of loneliness
differs among typically developing students, students with ASD and students with motor and/or sensory disabilities at the
start of mainstream secondary school. Results of this study revealed that students with ASD felt more often lonely than
typically developing students in mainstream 7th grade. This finding confirms most of the previous studies among individuals
with ASD (e.g., Bauminger & Kasari, 2000; Bauminger et al., 2003, 2004; Lasgaard et al., 2010; Locke et al., 2010; Whitehouse
et al., 2009) and extends previous research by studying loneliness in a bigger sample of students with ASD in fully inclusive
settings in mainstream 7th grade. However, it must be noted that not all fully included students with ASD in 7th grade felt
lonely. The majority of the students with ASD did fairly well and did not feel lonely at school, but the proportion of students
with ASD that feels lonely was twice as large compared to the proportion of typically developing students that feels lonely.
Loneliness prevalence among 7th grade students with motor and/or sensory disabilities was rather low (around 12%).
Contrary to former findings among hard-of-hearing students (Kent, 2003; Most, 2007), loneliness prevalence among
students with motor and/or sensory disabilities in this sample was comparable to the rates among typically developing
students. Furthermore, this first comparison in loneliness prevalence between individuals with ASD and students with other
types of SEN revealed that students with ASD might be more prone to feelings of loneliness than students with other types of
SEN who are fully included at the start of mainstream secondary school. Twice as many students with ASD felt lonely
compared students with motor and/or sensory disabilities.

The second goal of this study was to see whether there were relations between number of perceived friends, friendship
quality, social self-concept and loneliness for typically developing students, students with ASD, and students with motor
and/or sensory disabilities who were fully included in the first grade of secondary school. A related goal was to see whether
these relations differed between typically developing students, students with ASD, and students with motor and/or sensory
disabilities. Based on the results of this study, we can conclude that, although there were no differences in the fit of the
regression analyses, the relations between friendship, social self-concept and loneliness are slightly different among
typically developing students, and students with SEN (i.e., students with ASD and students with motor and/or sensory
disabilities). Based on the correlations, it seems that there was a stronger connection between the different aspects of
friendships (both number and quality aspects) and loneliness among typically developing students than among students
with SEN. Nonetheless, this difference in relations was not as large according to the regression analyses. Friendship quality
did not play a significant role in the prediction of loneliness for typically developing students, students with ASD and
students with motor and/or sensory disabilities, although there was a marginally significant effect of friendship quality on
loneliness for the entire group of students with SEN. However, no significant differences between the groups were found in
the weights of this predictor. These results partially contradict former findings, in which friendship quality was only
predictive of levels of loneliness among typically developing students, and not for students with ASD (Whitehouse et al.,
2009). For typically developing students also the number of friends seemed to play a role. The result was marginally short of
statistical significance, but no single significant association, not in the correlations, nor in the regression analyses, between
the number of friends and loneliness was detected among students with SEN. This difference was confirmed in the direct
comparison of the individual regression weights, in which marginal significant differences in the regression weights of
number of friends were detected for typically developing students on the one hand, and students with motor and/or sensory
disabilities, and the total group of students with SEN on the other. It seems that, unlike for typically developing students, the
number of friends is not related to the prevalence of loneliness in students with ASD and students with motor and/or sensory
disabilities. This is an important result in light of the findings that a higher proportion of the students with SEN in
mainstream schools than their typically developing classmates have maximum one reciprocal friendship (e.g. Frostad & Pijl,
2007). It seems if the lower number of friends of students with SEN does not have an effect on their feelings of loneliness,
while friendship quality does have a small effect.

Another remarkable finding is the different association between social self-concept and loneliness. While among
typically developing students, both same-sex and opposite-sex social self-concept play a significant role in the prediction of
loneliness, only same-sex self-concept is significantly associated with loneliness for students with ASD and students with
motor and/or sensory disabilities. According to our results, opposite-sex social self-concept is not related to feelings of
loneliness for these students. This difference of the effect of social self-concept on loneliness was confirmed in the direct
comparison of the individual regression weights, in which same-sex social self-concept seemed to be less important, but
opposite-sex social self-concept seemed to be more important in the prediction of loneliness for typically developing
students on the one hand and students with SEN on the other hand. From a developmental perspective, the association
between opposite-sex social self-concept and feelings of loneliness is to be expected. For the majority of typically developing
students, the interest in the opposite sex increases during this time, resulting in a shift from same-sex cliques to mixed-sex
cliques and the occurrence of the first romantic relationships (e.g., Rubin et al., 2006). Nonetheless, based on our findings, it
seems as if the development of students with motor and/or sensory disabilities and students with ASD as a group may be
facing a developmental delay concerning this particular evolution. However, so far, no data underpinning this hypothesis are
available.

A final remark concerns gender differences in loneliness prevalence. Although gender did not seem to have an influence
on the loneliness prevalence for most students, we did find a small indication for gender differences in the ASD group, in
which girls with ASD reported slightly higher levels of loneliness than boys with ASD (p< .10). This finding is even more

G. Bossaert et al. / Research in Developmental Disabilities 33 (2012) 1888–1897 1895



Author's personal copy

remarkable since there were only six girls with ASD in the group, compared to 52 boys with ASD. Consequently, one might
expect more significant differences between boys and girls with ASD in larger samples. However, this finding cannot be
compared to previous results since this study is, to our knowledge, the first one to study gender differences in the loneliness
prevalence of students with ASD. Consequently, confirmation of this finding in larger samples is still needed.

In sum, this study provided a more detailed picture on the prevalence and loneliness feelings among typically developing
students, students with ASD and students with motor and/or sensory disabilities in mainstream 7th grade. However, some
limitations and considerations for further research can be pointed out. First of all, the smaller numbers of students with ASD
and students with motor and/or sensory disabilities compared to the typically developing students might have concealed
some relations between aspects of friendship, social self-concept and loneliness. However, when analyses were repeated for
all students with SEN (i.e., students with ASD and students with motor and/or sensory disabilities together), no remarkable
differences emerged in our findings. Nonetheless, the number of students included within this study was relatively small.
Consequently, relations had to be fairly strong in order to generate significant results, and smaller relations with loneliness
might have remained undetected. Secondly, although regression analyses were performed which inherently assumes
causality, no definite conclusions on the direction of the effects can be made. Therefore, longitudinal research, assessing both
the stability of all variables and the direction of effects of the associated variables, is recommended to unravel the relations
among loneliness and their associated variables. As students become older, other friendship aspects might also have a larger
effect on feelings of loneliness. For example, from a developmental perspective, friendships become more intimate as
students age (e.g., Rubin et al., 2006), which might also be reflected in its association with feelings of loneliness as students
grow older. Furthermore, it would also be interesting to see whether this different association between opposite-sex social
self-concept and loneliness among students with SEN continues throughout the years.

Despite these limitations, this study has strengths and practical relevance as well. Results pointed out that especially
students with ASD are at risk for loneliness at the start of mainstream secondary education, even in comparison with
students with motor/and or sensory disabilities. These findings underline the need to monitor the social situation and
subjective feelings of students with ASD more closely. Some of these students are in need of interventions. Although more
information is still needed to set up these interventions, the results of this study are a first step in unraveling the complex
interrelations between aspects of social participation and loneliness. Based on this study, it is suggested that, as the relations
between aspects of social participation and loneliness are different for students with SEN and typically developing students
at this age, students with SEN at this age are in need of different or adapted types of interventions, with more focus on
enhancing same-sex social self-concept and, to a lesser extent, friendship quality.
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