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Abstract  

Adolescents are particularly vulnerable to experiencing feelings of loneliness. Changes in 

different social contexts and the inability to cope with these changes can result in different 

types of loneliness. According to the multidimensional view on loneliness, loneliness can be 

experienced in relationships with peers and parents and can be placed in a broader perspective 

by taking into account attitudes toward aloneness (i.e., positive and negative). However, we do 

not yet know how loneliness and attitudes toward aloneness develop across adolescence. These 

developmental trends were examined in two samples of Flemish adolescents consisting of 834 

adolescents (61.9% girls, Mage= 14.84; Sample 1), and 968 adolescents (58.6% girls, Mage= 

14.82; Sample 2), respectively. Adolescents filled out the Loneliness and Aloneness Scale for 

Children and Adolescents (LACA) during regular school hours on three (Sample 1) and four 

(Sample 2) measurement occasions with a 1-year interval. Latent growth curve modeling 

(LGCM) was applied. In line with theoretical notions, adolescents’ parent-related loneliness 

and positive attitude toward aloneness were expected to increase, and adolescents’ peer-related 

loneliness and negative attitude toward aloneness were expected to decrease. Clear evidence 

was found for the hypotheses regarding attitudes toward aloneness. The results regarding peer-

related loneliness were inconsistent across samples and parent-related loneliness decreased, 

which was in contrast with theoretical expectations. In general, the two types of loneliness and 

attitudes toward aloneness changed in different directions during adolescence, suggesting the 

added value of a multidimensional view on loneliness. 

Keywords: Loneliness; Attitudes toward aloneness; Developmental changes; Longitudinal 

measurement invariance 

  



  

 

Developmental Change in Loneliness and Attitudes Toward Aloneness in Adolescence 

Adolescence is a crucial developmental period that is characterized by numerous social 

changes, including greater sensitivity to loneliness (MacEvoy et al. 2011) and greater 

appreciation of time spent alone (Marcoen and Goossens 1993). Until now, age differences in 

loneliness and attitudes toward aloneness have been investigated primarily in cross-sectional 

studies (Corsano et al. 2006; Maes et al. 2015; Marcoen and Goossens 1993). Such studies 

have uncovered differences between age groups, but longitudinal studies that examine whether 

these differences reflect true developmental changes are scarce. The main aim of the present 

study was to fill that gap in current knowledge regarding adolescents’ loneliness and their 

attitudes toward aloneness. However, before longitudinal trends can be examined, it is essential 

to test whether the scales designed to assess loneliness and attitudes toward aloneness measure 

the same construct over time. This particular aspect of validity, which is referred to as 

longitudinal measurement invariance (Van de Schoot et al. 2012), has not yet been examined 

for a commonly used instrument assessing adolescent loneliness and attitudes toward 

aloneness, that is, the Loneliness and Aloneness Scale for Children and Adolescents (LACA; 

Marcoen et al. 1987). 

A Multidimensional View on Loneliness and Attitudes Toward Aloneness 

Loneliness is the negative feeling that occurs when a person does not perceive his social 

relationships as satisfying in terms of quantity or quality (Perlman and Peplau 1981). 

Adolescents are particularly vulnerable to experiencing feelings of loneliness (Qualter et al. 

2015), because they are typically confronted with numerous social changes. If their social skills 

are insufficient to cope with these changes or if their expectations regarding relationships are 

not being met, feelings of loneliness are likely to be experienced (Laursen and Hartl 2013). 



 

 

According to the multidimensional view on loneliness, loneliness can be experienced to a 

different degree in different relationships (Russell 1982). The most important relationships in 

adolescence are those with parents and with peers. Acquiring autonomy from parents while 

continuing to be connected to them (Heinrich and Gullone 2006; Steinberg and Morris 2001) 

and developing higher expectations regarding peer relationships (Heinrich and Gullone 2006) 

are key developmental tasks in these relationships, respectively. Failure to achieve these tasks 

can lead to specific forms of loneliness. 

Some proponents of the multidimensional view on loneliness have developed hybrid 

models, that is, models that incorporate additional phenomena that are distinct from yet related 

to loneliness (Houghton et al. 2014; Majorano et al. 2015). These phenomena can be assessed 

to place feelings of loneliness in a broader perspective (Marcoen and Goossens 1993). Attitudes 

toward aloneness are a key example thereof. Aloneness is the objective state of being without 

company (Long and Averill 2003) and must, therefore, be distinguished from the subjective 

feeling of loneliness. Adolescents differ in their attitudes toward aloneness. More specifically, 

they can have a more or less positive and negative attitude toward aloneness (Goossens 2016). 

These attitudes toward aloneness may provide a better understanding of the relationship 

between aloneness and feelings of loneliness. For example, adolescents who spend a lot of time 

alone and have a negative attitude toward aloneness may be more likely to experience feelings 

of loneliness (Marcoen and Goossens 1993). 

From Age Differences to Developmental Changes 

In line with the multidimensional view on loneliness, parent- and peer-related 

loneliness and positive and negative attitude toward aloneness might show different 

developmental trends. The co-occurrence of a general increase in adolescents’ desire for 



  

 

autonomy and adolescents’ continued need for parental guidance and support, might result in 

an increase in parent-related loneliness (Marcoen et al. 1987). Adolescents’ increased social 

competencies (Steinberg and Morris 2001) and perceived support from friends (Furman and 

Buhrmester 1992), in turn, might result in a decrease in peer-related loneliness. Finally, 

positive and negative attitude toward aloneness are expected to increase and decrease, 

respectively, throughout adolescence. These expectations stem from findings that adolescents 

spend an increasing amount of time alone and use this time spent alone in a constructive way 

(Larson 1997; Larson and Richards 1991). More specifically, time spent alone is increasingly 

used for the purpose of self-reflection, self-regulation, and creativity (Long and Averill 2003). 

However, earlier studies investigating age trends in loneliness and attitudes toward aloneness 

failed to consistently confirm these theoretical expectations. One cross-sectional study using 

different age cohorts (i.e., participants from Grade 5, 7, 9, and 11) and different samples, has 

found some evidence for the above mentioned theoretical expectations, but results could not 

be replicated across all samples (Marcoen and Goossens 1993). In the same study, when 

focusing exclusively on middle to late adolescence, which is the age period of interest in the 

current study, adolescents from Grade 11 scored significantly higher than adolescents from 

Grade 9 on positive attitude toward aloneness only. No significant mean score differences were 

found for parent- and peer-related loneliness and negative attitude toward aloneness. Other 

studies using comparable age cohorts did not find support for the expected increase in positive 

attitude toward aloneness (Marcoen et al. 1987) or decrease and increase in peer- and parent-

related loneliness, respectively (Corsano et al. 2006). In addition, age trends contrary to the 

theoretical expectations have been found as well. For example, senior high school students and 

college students scored higher on peer-related loneliness and negative attitude toward 



 

 

aloneness than junior high school students (Maes et al. 2015). However, these results stem 

from cross-sectional studies, whereas longitudinal studies are more suited to examine 

developmental trends. 

So far, the limited number of longitudinal studies available have concentrated on peer-

related loneliness only. These studies have confirmed the theoretically expected decreasing 

trend throughout adolescence (Vanhalst et al. 2013; Van Roekel et al. 2010). Another study 

has found a peak in peer-related loneliness around the age of 13 years followed by a decrease 

over the course of adolescence (Qualter et al. 2013). Until now, longitudinal studies 

investigating the developmental trends for parent-related loneliness and attitudes toward 

aloneness are lacking. The present study aimed to examine the developmental trends of parent- 

and peer-related loneliness and positive and negative attitudes toward aloneness, using a 

longitudinal design in order to investigate whether feelings of loneliness and attitudes toward 

aloneness generally increase or decrease over time. 

Gender Differences in Developmental Trends 

Developmental trends for loneliness and attitudes toward aloneness might take on 

different forms depending on adolescents’ gender. However, until now, the existence of gender 

differences in loneliness remains unclear and limited theoretical work has addressed this 

question (Weeks and Asher 2012). Empirical evidence from cross-sectional studies regarding 

gender differences in loneliness is mixed (Corsano et al. 2006; Maes et al. 2015; Scharf et al. 

2011). Research on gender differences in attitudes toward aloneness is less common, but results 

seem to be inconsistent as well (Corsano et al. 2006; Maes et al. 2015). In addition, longitudinal 

studies that investigate gender differences in loneliness and attitudes toward aloneness are 

limited. A longitudinal study investigating gender differences in peer-related loneliness in 



  

 

adolescents from ages 13 till 18 found that peer-related loneliness remained stable over time 

in adolescent girls, but decreased in adolescent boys (Van Roekel et al. 2010). Studies 

investigating gender differences in developmental trends for parent-related loneliness and 

attitudes toward aloneness are lacking. The current study filled this gap in the literature. 

Measurement Invariance: A Critical Prerequisite for Analyses Across Time and Gender 

Measurement invariance is a prerequisite to conduct meaningful comparisons across 

groups or time (Vandenberg and Lance 2000). A scale is considered to show measurement 

invariance if it measures the same construct in the same metric within the same sample across 

groups or time (Van de Schoot et al. 2012). The latter is referred to as longitudinal measurement 

invariance. Establishing longitudinal measurement invariance for a scale is necessary if one 

aims to answer developmental questions using that specific instrument. If longitudinal 

measurement invariance has not been established, researchers can not be certain whether 

changes over time in a particular construct reflect true changes, or are the result of differences 

in interpretation of the construct across time. Although longitudinal measurement invariance 

is a necessary condition for conducting meaningful comparisons over time, researchers 

frequently assume that this condition is fulfilled, without empirically testing it (Brown 2006; 

Vandenberg and Lance 2000). 

Because it is unknown whether the loneliness and aloneness scale for children and 

adolescents shows longitudinal measurement invariance and because our main research aim is 

to examine developmental trends in loneliness and attitudes toward aloneness, longitudinal 

measurement invariance will be investigated. In addition, measurement invariance across 

gender will be investigated as well. 

The Current Study 



 

 

The main aim of this study was to examine separate developmental trends for peer- and 

parent-related loneliness, and positive and negative attitudes toward aloneness. However, 

before this aim could be validly addressed, longitudinal measurement invariance of the 

Loneliness and Aloneness Scale for Children and Adolescents needed to be established. These 

longitudinal analyses were conducted on two samples in the age ranges of 15–17 and 15–18 

years of age, respectively. In line with theoretical notions, we expected adolescents’ parent-

related loneliness and positive attitude toward aloneness to increase and adolescents’ 

peerrelated loneliness and negative attitude toward aloneness to decrease. An additional and 

final aim was to investigate gender differences in developmental trends for loneliness and 

attitudes toward aloneness. These analyses were purely explorative given the lack of 

consistency in the literature and the lack of a clear theory. 

Method 

Participants 

Sample 1 

Participants in Sample 1 were 834 adolescents (61.9% girls), with a mean age of 14.84 

years (SD = 0.86), from three secondary schools in Flanders, the Dutch-speaking part of 

Belgium. The participants took part in a three-wave longitudinal study with annual 

measurement waves. In two of the participating schools, the academic track was offered and 

in the third one adolescents followed the artistic track. At Time 1, a total of 481 adolescents 

from Grade 9 and 10 participated. A total of 638 and 626 adolescents participated at Time 2 

and 3, respectively. A total number of 247 (29.6%) adolescents participated in all three 

measurement waves, 263 (31.5%) participated in two out of three measurement waves, and 

324 (38.8%) participated in only one wave. Based on the available information, which was 



  

 

collected at T2 and T3 only, the majority of the participants’ parents lived together (percentages 

ranged between 71.5 and 74.9%) and the majority of participants lived with both their parents 

(69.5% at T2 and 68.3% at T3). 

To investigate the effects of sample attrition, adolescents who participated at all three 

measurement waves were compared to drop-outs and drop-ins. Adolescents who participated 

at all three measurement waves did not significantly differ from those who dropped-out or 

dropped-in in terms of positive attitude toward aloneness (F(1, 474) = .255, p = .614, η²= .001), 

negative attitude toward aloneness (F(1, 474) = .271, p = .603, η²= .001), and peer-related 

loneliness (F(1, 474) = .283, p = .595, η²= .001) measured at T1. However, the group of 

adolescents who participated at all three measurement waves reported significantly less parent-

related loneliness (F(1, 474) = 14.422 p < .001, η²= .030), had less parents who were divorced 

(χ2 (3) = 16.381, p = .001, Cramer V = 0.187), and lived more often with both parents (χ2 (6) = 

25.254, p < .001, Cramer V = 0.203) at T1 compared to adolescents who dropped-out or 

dropped-in. In addition, significantly more girls participated in all three measurement waves 

(χ2 (1) = 4.469, p = .035, Cramer V = 0.074). Given the small effect sizes, we concluded that 

the effect of sample attrition was limited. 

In addition, participants with and without missing data were compared using little’s 

missing completely at random test (MCAR; Little 1988). Little’s MCAR test was significant, 

but the normed chi square was acceptable (χ2/df = 1.03; Ulman 2013). This result indicated 

that the data were missing completely at random and that the full information maximum 

likelihood (FIML) estimator could be used to handle the missing data. 

Sample 2 



 

 

The participants in Sample 2 were 968 adolescents (58.6% girls), with a mean age of 

14.82 years (SD = 0.80), from a secondary school in Flanders, the Dutch-speaking part of 

Belgium. The participants took part in a four-wave longitudinal study, again with annual 

measurement waves. Adolescents followed the academic, technical, or vocational track. At 

Time 1, a total of 553 adolescents from Grade 9 and 10 participated. A total of 570, 561, and 

353 adolescents participated at Time 2, 3, and 4, respectively. A total number of 158 

adolescents (16.3%) participated in all four measurement waves, 214 adolescents (22.1%) 

participated in three out of four measurement waves, 170 adolescents (17.6%) participated in 

two out of four measurement waves, and 426 adolescents (44%) participated in only one wave. 

The majority of the participants’ parents lived together (percentages ranged between 81 and 

82.1%) and the majority of participants lived at home with both parents (percentages varied 

between 81.9 and 84.2%). 

To investigate the effects of sample attrition, adolescents who participated at all four 

measurement waves were compared to drop-outs and drop-ins. Adolescents who participated 

at all four measurement waves did not significantly differ from those who dropped-out or 

dropped-in in terms of positive attitude toward aloneness (F(1, 551) = .002, p = .963, η²< .001), 

negative attitude toward aloneness (F(1, 551) = .941, p = .333, η²= .002), peer-related 

loneliness (F(1, 551) = .441, p = .507, η²= .001), parent-related loneliness (F(1, 551) = 1.261, 

p = .262, η²= .002), or their living situation (χ2 (5) = 10.475, p = .063, Cramer V = 0.138) 

measured at T1. However, the group of adolescents who participated at all four measurement 

waves more often had parents who were divorced (χ2 (4) = 13.799, p = .008, Cramer V = 0.158). 

In addition, significantly more girls participated in all four measurement waves (χ2 (1) = 



  

 

18.675, p < .001, Cramer V = 0.140). Given the small effect sizes, we concluded that the effect 

of sample attrition was limited. 

In addition, participants with and without missing data were compared using little’s 

missing completely at random test (MCAR, Little 1988). Little’s MCAR test was significant, 

but the normed chi square was acceptable (χ2/df = 1.05; Ulman 2013). This result indicated 

that the data were missing completely at random and that the full information maximum 

likelihood (FIML) estimator could be used to handle the missing data. 

Procedure 

Data for the first study were part of a larger longitudinal study on loneliness in 

adolescence, which was initiated in February 2009 (for details, see Vanhalst et al. 2012). Data 

for the second study were part of a larger 4-wave study on the development of psychosocial 

well-being, personality, and identity throughout mid- and late adolescence, which was initiated 

in February 2010 (for details, see Teppers et al. 2013). A similar procedure was followed in 

both studies. Permission for the studies was obtained from the Institutional Review Board at 

the researchers’ university. Prior to both data collections, active and passive informed consent 

was obtained from the adolescents and their parents, respectively. Participants filled out a 

paper-and-pencil questionnaire in their classroom during regular school hours. A research 

assistant was present during the test sessions to answer questions and to emphasize the 

voluntary and anonymous character of participating. In addition, the adolescents were informed 

that they could discontinue their participation at any time. Students who graduated or moved 

to another school received the questionnaires at home by mail or e-mail. 

Measure 

Loneliness and attitudes toward aloneness 



 

 

In both samples, participants completed the loneliness and aloneness scale for children 

and adolescents (LACA; Marcoen et al. 1987), which was used to measure loneliness and 

attitudes toward aloneness in adolescents. This measure was originally developed for use with 

Dutch-speaking adolescents from ages 10 to 19. The loneliness and aloneness scale for children 

and adolescents is based on the multidimensional view on loneliness and consists of 48 items, 

which are equally divided across four subscales. The subscales measure (a) loneliness in 

relation to parents (e.g., “I feel left out by my parents” and “My parents are willing to listen to 

me or to help me”), Cronbach’s alphas across waves in Sample 1 varied between .91 and .92, 

and between .90 and .93 in Sample 2), (b) loneliness in relation to peers (e.g., “I feel left out 

by my friends” and “I think: There is not a single friend to whom I can tell everything”), 

Cronbach’s alphas across waves varied between .88 and .90 in Sample 1, and varied between 

.86 and .91 in Sample 2, (c) negative attitude toward aloneness (e.g., “When I am alone, I feel 

bad” and “When I am lonely, I am bored”), Cronbach’s alphas across waves varied between 

.82 and .83 in Sample 1, and between .78 and .85 in Sample 2), and (d) positive attitude toward 

aloneness (e.g., “I want to be alone” and “I separate myself from others because they bother 

me with their noise”), Cronbach’s alphas across waves varied between .86 and .88 in Sample 

1, and between .83 and .88 in Sample 2). All items were answered on a 4-point Likert scale 

ranging from (1) never to (4) often. The psychometric properties of the Loneliness and 

Aloneness Scale for Children and Adolescents are well-established (Goossens 2016). The 

measure has shown the expected four-factor structure that proved to be invariant across the 

entire intended age range from 10 to 19 years of age in cross-sectional analyses (Maes et al. 

2015). 

Plan of Analysis 



  

 

Measurement invariance analyses 

In both samples, longitudinal measurement invariance analyses were conducted in 

Mplus Version 7.31 (Muthén and Muthén 1998-2012) using the robust maximum likelihood 

estimator (MLR) to account for non-normality and the full information maximum likelihood 

estimator (FIML) to handle missing data. First, we investigated whether the well-established 

four-factor structure of the loneliness and aloneness scale for children and adolescents held 

across the different measurement waves (i.e., configural invariance) (Van de Schoot et al. 

2012). Configural invariance was further investigated by running a multiple group 

confirmatory factor analysis without any equality constraints. Second, we investigated whether 

participants attributed the same meaning to the latent constructs across time (i.e., metric 

invariance). More specifically, another multiple group confirmatory factor analysis was 

conducted, but this time the factor loadings were constrained to be equal across the three or 

four measurement waves. Subsequently, this more restricted model was tested against the less-

constricted (i.e., configural) model. Third, we examined whether the participants attributed the 

same meaning to the different constructs and whether the starting levels of the different items 

were equal across time (i.e., scalar invariance). In other words, we ran a multiple group 

confirmatory factor analysis with both the factor loadings and intercepts constrained to be equal 

across time and we tested this model against the less-constrained metric model. In both 

samples, measurement invariance across gender at T1 was examined as well. The procedure 

for these analyses was similar to the procedure for the longitudinal measurement invariance 

analyses. 

The model fit of the various models was evaluated by means of several fit indices. 

Because chi-square statistics, among which the robust Satorra-Benter scaled chi-square statistic 



 

 

(S-Bχ2; Satorra and Bentler 2001), have been found to be highly sensitive to sample size 

(Barrett 2007), we relied on other commonly used fit indices as well. More specifically, we 

relied on the root mean square error of approximation (RMSEA), the standardized root mean 

square residual (SRMR), and the comparative fit index (CFI) for evaluating model fit 

(Boomsma 2000). Following the guidelines of Hu and Bentler (1999), a model is assumed to 

fit the data well when the RMSEA and SRMR are lower than .06 and .08, respectively, and the 

CFI exceeds .95. Adequate fit is achieved when the RMSEA and SRMR are lower than .08 and 

.10, respectively, and the CFI exceeds .90 (Kline 2005). Metric invariance was evaluated by 

comparing the previously mentioned fit indices of the metric model with the corresponding fit 

indices of the less constrained, configural model. According to the guidelines of Chen (2007), 

a difference in CFI equal to or more than -.010, accompanied by a change in SRMR or RMSEA 

equal to or above .030 and .015, respectively, indicates metric non-invariance. A similar 

procedure was followed when evaluating scalar invariance. More specifically, the CFI, SRMR, 

and RMSEA of the scalar model were compared to the corresponding fit indices of the less 

constrained, metric model. A difference in CFI equal to or above -.010, accompanied by a 

difference in SRMR or RMSEA equal to or above .010, and .015, respectively, indicates scalar 

non-invariance. 

We aggregated the individual items into combined scores (i.e., parcels) and we used 

these parcels instead of the individual items in all our measurement invariance analyses. The 

well-established item-to-construct balance (ICB) parceling method was used to create the 

parcels (Little et al. 2002). More specifically, we created three parcels, each consisting of four 

items, for each subscale of the loneliness and aloneness scale for children and adolescents 

because the use of three indicators per latent variable is considered optimal (Little et al. 2002; 



  

 

Matsunaga 2008). By using parcels instead of multiple individual items, models become more 

parsimonious. In addition, the use of a combined score to determine a latent construct is 

considered more realistic than the use of individual items and results in more representative 

outcomes (Little et al. 2002; Rushton et al. 1983). We allowed the different parcels to correlate 

across the three waves to take into account the longitudinal nature of the data. 

Developmental changes 

Second, the average developmental trajectories of loneliness and attitudes toward 

aloneness were investigated by means of latent growth curve modeling (LGCM; Kline 2005) 

in Mplus Version 7.31 (Muthén and Muthén 1998-2012). By means of latent growth curve 

modeling, differences between measurement waves regarding loneliness or attitude toward 

aloneness can be modelled to estimate the developmental patterns of these outcomes (Duncan 

and Duncan 2009). More specifically, at each annual measurement wave, the mean levels of 

loneliness or attitude toward aloneness were represented as indicators of two latent growth 

factors, that is, the initial mean level of loneliness or attitude toward aloneness (i.e., intercept) 

and the mean linear change in loneliness or attitude toward aloneness across time (i.e., slope) 

(Duncan and Duncan 2009). Because three measurement waves are sufficient to test for linear 

trajectories (Duncan and Duncan 2009), linear trajectories could be tested in both samples. We 

again followed the guidelines of Hu and Bentler (1999) and Kline (2005) to evaluate model fit 

for the various models. 

Differences between boys and girls in developmental trends for loneliness and attitudes 

toward aloneness were investigated using multiple group latent growth curve modeling. More 

specifically, for each subscale separately, a multiple group linear growth model with and 

without equality constraints for both intercept and slope means across gender was estimated. 



 

 

Both models were compared using the Satorra-Bentler chi-square difference test (S-Bχ2; 

Satorra and Bentler 2001). If the results indicated that there were gender differences, the Wald 

chi-square test of parameter equalities was used to investigate whether the intercept and slope 

means of boys and girls were significantly different. 

Results 

Descriptive Statistics 

Ranges of subscale correlations for the two samples are presented in Table 1. Ranges 

of 1-year stability correlations across three and four measurement waves in sample 1 and 

sample 2, respectively, are presented on the diagonal. High positive correlations for each 

subscale indicated high stability across the different measurement occasions. In addition, 

ranges of cross-sectional correlations at each measurement wave are presented in the off-

diagonal entries. In general, cross-sectional correlations were small (i.e., r < .30), with the 

exception of a moderate correlation between peer-related loneliness and positive attitude 

toward aloneness across the different measurement occasions. The fact that the correlation 

between negative and positive attitudes to aloneness was close to zero indicated that these 

attitudes do not represent opposite ends of a continuum but reflect distinct aspects of 

adolescents’ experience. In addition, Table 1 presents observed mean values for peer- and 

parent-related loneliness and positive and negative attitude toward aloneness for the two 

samples at T1. See Online Resources 3 and 4 for more detailed information about the observed 

means across time. 

Measurement Invariance Analyses 

Results on configural invariance for the different waves in both studies are presented in 

Table 2. Fit indices showed that the four-factor structure of the LACA fitted the data well in 



  

 

the various waves in both studies. In addition, results on multiple group measurement 

invariance analyses for both studies are presented in Table 3. Results showed that configural, 

metric, and scalar invariance was established for the LACA in samples 1 and 2, across three 

and four measurement waves, respectively. As a result, latent means for the different subscales 

across three and four annual waves in middle to late adolescence could be compared. 

Measurement invariance across gender was investigated at Wave 1 in both samples. 

Results on configural invariance for boys and girls are presented in Table 2. Fit indices showed 

that the four-factor structure of the LACA fitted the data well for both boys and girls. In 

addition, results indicated that the loneliness and aloneness scale for children and adolescents 

showed measurement invariance across gender (Table 3). When combined with the results on 

longitudinal measurement invariance, these findings indicated that gender differences could be 

validly examined over time. 

Developmental Changes 

Results on model fit and means and variances for each latent growth curve model 

examined in sample 1 and 2 are presented in Table 4. In Sample 1, fit indices indicated that for 

each subscale the linear latent growth curve model fitted the data well. Non-significant slope 

factors for both peer-related loneliness and parent-related loneliness indicated that the mean 

scores for these subscales did not change across the three measurement waves. Significant 

slope factors showing opposite signs indicated that adolescents’ positive attitude toward 

aloneness increased, whereas their negative attitude toward aloneness decreased. A visual 

representation of these average developmental trends can be found in Figure 1. See Online 

Resource 1 for longitudinal trajectory plots of participants’ individual observed mean scores 

across time in Sample 1. 



 

 

In sample 2, fit indices indicated that for both peer-related loneliness and positive 

attitude toward aloneness the linear growth curve model suited the data well, whereas for both 

parent-related loneliness and negative attitude toward aloneness linear growth curve models 

suited the data adequately. Peer-related loneliness and positive attitude toward aloneness 

significantly increased from 15 to 18 years of age, whereas parent-related loneliness and 

negative attitude toward aloneness significantly decreased during the same age period. A visual 

representation of these average developmental trends can be found in Figure 2. See Online 

Resource 2 for longitudinal trajectory plots of participants’ individual scores across time in 

Sample 2. 

For each subscale in both samples, except for parent-related loneliness and negative 

attitude toward aloneness in Sample 1, significant variances were found around the intercept 

and slope factors. These findings indicated that there are substantial inter-individual 

differences in developmental trajectories for these subscales. Finally, it is important to note 

that changes in mean scores over time were small in all the analyses reported. 

The results on gender differences in average developmental trends for loneliness and 

attitudes toward aloneness indicated that there were no gender differences in the intercept and 

developmental trend for peer-related loneliness. Regarding parent-related loneliness, girls 

showed somewhat higher scores on T1, but their scores decreased over time whereas the scores 

for boys did not. Similarly, girls reported a more negative attitude toward aloneness at T1 and, 

in contrast to boys, their scores showed a decline over time. Regarding positive attitude toward 

aloneness, girls showed somewhat higher scores on T1, but boys’ scores tended to increase 

more strongly. However, it is important to note that even though the direction of effects was 



  

 

consistent across samples, the effects did not consistently reach significance and all effects 

were rather small. See Tables 5 and 6 for more detailed information. 

Alternate Models 

The main aim of the present study was to examine developmental trends in loneliness 

and attitudes toward aloneness. However, based on the multidimensional models that underlie 

these concepts, these developmental trends may not be independent of each other. Therefore, 

as an additional and rather exploratory analysis, we tested parallel linear latent growth models. 

More specifically, in each sample, a parallel latent growth model comprising four linear latent 

growth models was used to test the interrelations among the intercepts and slopes of peer- and 

parent-related loneliness and positive and negative attitudes toward aloneness. Non-significant 

slope variances were constrained to zero and covariances among the subscales at each time 

point were added to the model. The fit indices indicated that both models showed accurate fit 

to the data (See Online Resource 5). In both samples, all starting levels were positively and 

significantly related to each other, except the starting levels for negative and positive attitude 

toward aloneness, which were unrelated (See Online Resource 6). These relations reflected the 

intercorrelations at Wave 1. Regarding the relationships between the slopes, in Sample 2, the 

slopes for peer-related loneliness and both positive and negative attitude toward aloneness were 

positively and significantly related to each other. These results indicated that changes in peer-

related loneliness are related to changes in attitudes toward aloneness over time. 

Discussion 

The present study, which used data from two longitudinal samples, expands 

substantially on current knowledge regarding adolescents’ loneliness and their attitudes toward 

aloneness in two different ways. First, longitudinal measurement invariance was examined for 



 

 

the Loneliness and Aloneness Scale for Children and Adolescents, a wellestablished measure 

of loneliness and attitudes toward aloneness. Second, longitudinal trends were examined for 

peer- and parent-related loneliness, and positive and negative attitudes toward aloneness. 

Longitudinal Measurement Invariance 

By means of multiple group confirmatory factor analyses, configural, metric, and scalar 

measurement invariance across time was examined. Because measurement invariance was 

established at the scalar level, we can assume that adolescents interpret the items of the 

Loneliness and Aloneness Scale for Children and Adolescents and the underlying factors in a 

similar way across the age range examined (Chen 2007). As a consequence, a strong 

assumption for measuring changes in loneliness and attitudes toward aloneness over time has 

been met. That is, differences in the latent subscale means are not due to differences in 

interpretation of the items over time (Van de Schoot et al. 2012). Thus, we can validly compare 

developmental trends of mean score differences on the four subscales of the Loneliness and 

Aloneness Scale for Children and Adolescents across time. 

Longitudinal Trends 

The results on the longitudinal trends for the two types of loneliness were partly 

inconsistent across the two samples. In sample 1, no average change was observed in peer-

related loneliness, whereas a significant increase was found in sample 2. The results of both 

sample 1 and 2 are in contrast with earlier longitudinal studies that found a decrease in peer-

related loneliness (Vanhalst et al. 2013; Van Roekel et al. 2010; Qualter et al. 2013) and with 

our hypothesis, which stemmed from the theoretical notion of a decrease in peer-related 

loneliness throughout adolescence as a result of adolescents’ increasing social competencies 

(Steinberg and Morris 2001). Related to an increase in their social competencies, adolescents 



 

 

are expected to develop more intimate relationships. However, at the same time, they are 

expected to gain more independence (Larson et al. 1996). This experienced discrepancy might 

explain the increase in peer-related loneliness throughout adolescence. However, the effects 

found in this study were small and inconsistent across the two samples. Therefore, caution is 

warranted when interpreting the results and replication research is needed. 

Regarding parent-related loneliness, a decreasing trend was observed in both samples. 

The decreasing trend only reached significance in sample 2, but the difference in slope factors 

between sample 1 and 2 was small (i.e., .002). The findings are in contrast with the expected 

increase in parent-related loneliness as a result of a discrepancy between adolescents’ increased 

need for autonomy, on the one hand, and their continued need for support, on the other hand. 

The present results suggest that this assumption might not hold. Adolescents seem to continue 

to perceive their parents as supportive even though they spend less time together. These 

findings are in line with an earlier study indicating that, although relationships with parents are 

expected to become more turbulent during adolescence due to adolescents’ strive for 

independence, the majority of adolescents establish a harmonious relationship with their 

parents by the end of adolescence (Hadiwijaya et al. 2016). 

Results regarding attitudes toward aloneness were consistent across the two samples. A 

slight, but significant, increase and decrease for positive and negative attitude toward 

aloneness, respectively, was found from ages 15 to 17 years. This finding was not only 

replicated across samples, but is also in line with most of the earlier cross-sectional studies 

which indicated an increase and a decrease in positive and negative attitude toward aloneness, 

respectively, throughout adolescence (Corsano et al. 2006; Marcoen and Goossens 1993; Maes 

et al. 2015). In addition, the results of both samples for attitudes toward aloneness are in line 



 

 

with our hypotheses and support the idea that an increase in the constructive use of time spent 

alone during adolescence (Long and Averill 2003) is associated with an increase in positive 

attitude toward aloneness and a decrease in negative attitude toward aloneness (Marcoen and 

Goossens 1993). In addition, by including 18-year-olds in sample 2, the results show that the 

increasing trend in positive attitude toward aloneness and the decreasing trend in negative 

attitude toward aloneness extends across the transition period from secondary school to college 

or the labor market. This result is in line with earlier cross-sectional findings regarding higher 

mean level scores for positive attitude toward aloneness in college students compared to senior 

high school students (Maes et al. 2015). Because late adolescents have already become more 

independent, they do not longer fear to be alone and recognize the positive aspects of being 

alone (Corsano et al. 2006). 

It is important to note that, for all subscales, only small mean changes were observed 

across time. Given the small mean changes, it remains uncertain whether true changes are 

captured and whether they are meaningful. In addition, the results of earlier studies are 

inconsistent. Therefore, the results of the current study, have to be interpreted with caution. 

Nevertheless, it is striking to see that different developmental trends were found for the two 

types of loneliness, and for positive and negative attitudes toward aloneness. These findings 

add to the growing body of literature indicating that loneliness is best captured with a 

multidimensional view. In addition, the significant variances around the slope factors found in 

this study indicate the presence of inter-individual differences in developmental trajectories for 

parent- and peer-related loneliness, and positive and negative attitude toward aloneness. So, 

several groups of adolescents could be distinguished that each show a distinctive 

developmental trajectory. Earlier work has already identified such groups for peer-related 



 

 

loneliness. These groups showed stable low levels, a decreasing trend, an increasing trend, and 

stable high levels for this type of loneliness (Van Dulmen and Goossens 2013). It would be 

interesting for future work to conduct similar analyses for parent-related loneliness and positive 

and negative attitudes toward aloneness. 

Regarding gender differences, no clear conclusions can be drawn given the small effect 

sizes and partly inconsistent findings across both samples that were found in this study. 

Therefore, more research is needed to gain more insight in possible gender differences in 

developmental trends for loneliness and attitudes toward aloneness. Based on the results of this 

study, some hypotheses were formulated that can be considered as starting points for future 

research. For example, these results might suggest that girls have more difficulties with finding 

a balance between taking distance from their parents, on the one hand, and staying sufficiently 

connected with them, on the other hand, resulting in more parent-related loneliness. In addition, 

girls initially score higher on positive attitude toward aloneness than boys, but boys tend to 

catch up. A possible explanation for this finding might be that girls typically resolve 

developmental tasks successfully at an earlier age than boys (Cohn 1991) and, as a result, begin 

to appreciate the benefits of spending time alone earlier on. However, additional research is 

needed to test these hypotheses. 

Finally, results of this study seem to support the multidimensional model of adolescent 

loneliness. More specifically, the initial mean levels of aloneness and attitudes toward 

aloneness were related to each other, but these effects did not seem to be strong or long-lasting 

because the slopes of the different growth models were not or only weakly correlated. In 

addition, the change in different directions for loneliness and attitudes toward aloneness 

suggests the added value of a multidimensional view on adolescent loneliness. 



 

 

Strengths and Limitations 

An important strength of this study is the use of two large community samples with 

partially overlapping age ranges, which created the opportunity to replicate results and to test 

for the robustness of the findings obtained. However, despite this clear strength, the results of 

the present study should be considered in light of some limitations. 

First, the analyses were conducted on adolescents from a particular region in Europe. 

Care should be taken, therefore, when generalizing the findings on both measurement 

invariance and developmental trends to adolescents who live in other parts of the world. 

Second, longitudinal measurement invariance of the loneliness and aloneness scale for 

children and adolescents was investigated across a limited subsection of its intended age range 

(i.e., from ages 15 till 18). Moreover, because developmental changes were only investigated 

in adolescents from ages 15 till 18, only a small section of the period of adolescence has been 

investigated. A study comprising the entire adolescent period, including the transitions from 

elementary school to secondary school and from secondary school to higher education, could 

provide a more detailed and complete picture of the developmental changes in peer- and parent-

related loneliness and positive and negative attitudes toward aloneness. 

Third, this manuscript focused on loneliness in two important relationships in 

adolescence, that is, the relationship with parents and peers. However, relationships with 

romantic partners become an important part of adolescents’ social live as well (Connolly and 

Johnson 1996; Furman and Collins 2009) and can give rise to feelings of loneliness if 

adolescents, for example, do not receive the desired attention of the person they love. 

Moreover, adolescents’ romantic relationships are linked to the quality of adolescents’ 

relationships with parents and peers (Connolly and Johnson 1996). Therefore, it might be that 



 

 

developmental trends for peer- and parent-related loneliness depend on partner-related 

loneliness. A study comprising measures of loneliness in relationship with parents, peers, and 

romantic partners could provide a more complete understanding of loneliness in adolescence 

and its development over time. 

Conclusion 

This study investigated developmental changes for positive and negative attitude 

toward aloneness and both peer- and parent-related loneliness in adolescence. As we 

established longitudinal measurement invariance of the loneliness and aloneness scale for 

children and adolescents, changes in mean scores for positive and negative attitude toward 

aloneness and peer- and parent-related loneliness could be validly compared over time for 

adolescents from ages 15 till 18. Additional research on the normative development for peer-

related loneliness is clearly indicated, as the results were inconsistent across both samples. In 

contrast with theoretical expectations, a decrease in parent-related loneliness was found, 

suggesting that adolescents from ages 15 till 18 continue to perceive their parents as supportive. 

In line with earlier work, an increase for positive attitude toward aloneness was found in both 

samples, with an accompanying decrease for negative attitude toward aloneness. Thus, 

adolescents’ growing appreciation of time spent alone as a constructive domain of experience, 

as predicted in theoretical work (e.g., Goossens 2006; Larson 1997), has been clearly 

corroborated. In addition, this study found support for the added value of a multidimensional 

view of adolescent loneliness. 
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Table 1 

Summary of Latent Correlations Across Successive Years and Means and Standard Deviations at T1 

 Wave 1  Across Waves 

Subscale  Mean SD  1. 2. 3. 4. 

Sample 1 (N = 834)        

   1. Peer-related loneliness 1.61 0.54  .53-.64    

   2. Parent-related loneliness 1.77 0.58   .21-.30 .67-.75   

   3. Positive attitude toward 

aloneness 

2.41 0.53   .37-.43 .12-.14 .54-.64  

   4. Negative attitude toward 

aloneness 

2.46 0.49   .18-.24 .06-.16 -.03-.12 .58-.63 

Sample 2 (N = 968)        

   1. Peer-related loneliness 1.54 0.46  .43-.67    

   2. Parent-related loneliness 1.70 0.54  .19-.31 .59-.78   

   3. Positive attitude toward 

aloneness 

2.40 0.49   .38-.40 .04-.18 .48-.70  

   4. Negative attitude toward 

aloneness 

2.45 0.44  .19-.35 .11-.21 .05-.14 .44-.70 

 Note. Ranges of 1-year stability correlations over successive measurement waves (i.e., three and four measurement waves in Sample 

1 and Sample 2, respectively) on the diagonal (in bold) and ranges of cross-sectional correlations at each measurement wave off the 

diagonal. All correlations reported in this table were taken from the longitudinal configural invariance models in Sample 1 and Sample 

2, respectively. 



 

 

Table 2 

Configural Invariance Across Gender and Measurement Waves 

Measurement wave S-Bχ 2 df CFI RMSEA SRMR 

Sample 1 

Gender      

Boys  86.911*** 48 .954 .071 .060 

Girls 120.949*** 48 .960 .070 .047 

Measurement wave      

Wave 1 136.952*** 48 .97 .06 .05 

Wave 2 194.974*** 48 .96 .07 .05 

Wave 3 164.555*** 48 .97 .06 .05 

Sample 2 

Gender      

Boys 66.205* 48 .982 .043 .046 

Girls 62.671 48 .992 .030 .032 

Measurement wave      

Wave 1 87.890*** 48 .99 .04 .04 

Wave 2 114.579*** 48 .98 .05 .04 

Wave 3 155.054*** 48 .97 .06 .05 

Wave 4 69.398*** 48 .99 .04 .03 



 

 

 

 

Note.   S-Bχ 2 = Satorra-Bentler scaled chi-square test statistic; CFI = 

Comparative fit index; RMSEA = Root mean square error of 

approximation; SRMR = Standardized root mean squared residual. 

*** p < .001. 



 

 

Table 3 

Measurement Invariance of the Loneliness and Aloneness Scale for Children and Adolescents (LACA) across Gender on Wave 1 and Time 

Model S-Bχ 2 df CFI ∆CFI RMSEA ∆RMSEA SRMR ∆SRMR  

Sample 1 

Gender          

Configural invariance 208.364*** 96 .961  .070  .052  

Metric invariance 223.006*** 108 .960 .001 .067 .003 .087 .035  

Scalar invariance 266.133*** 120 .950 .010 .072 .005 .093 .006  

Across waves          

Configural invariance 966.367*** 504 .965  .033  .050   

Metric invariance 1008.670*** 540 .964 .001 .032 .001 .054 .004  

Scalar invariance 1082.698*** 564 .961 .003 .033 .001 .056 .002  

Sample 2 

Gender          

Configural 128.916*** 96 .988  .035  .038  

Metric invariance 146.560*** 108 .986 .002 .036 .001 .074 .036  

Scalar invariance 184.682*** 120 .977 .009 .044 .008 .044 .000  

Across waves          

Configural invariance 1,462.296*** 948 .969  .024  .044   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Metric invariance 1,531.465*** 984 .967 .002 .024 .000 .056 .012  

Scalar Invariance 1,778.504*** 1020 .954 .013 .028 .004 .058 .002  

Note.  S-Bχ 2 = Satorra-Bentler scaled chi-square test statistic; CFI = Comparative fit index; RMSEA = Root mean square error of 

approximation; SRMR = Standardized root mean squared residual.   

*** p < .001. 



 

 

Table 4 

Fit Indices for Different Latent Growth Models and Means and Variances of Intercepts and Slopes  

   

  S-Bχ 2 df CFI RMSEA SRMR  Intercept  95% CI  Slope 95% CI  

Subscale   Mean  Variance Mean  Variance 

Sample 1   

Peer-related loneliness  0.985 1 1 .000 .008  1.618*** 1.577- 1.660 0.203*** -0.008 -0.031- 0.014 0.024* 

Parent-related loneliness  1.224 1 1 .016 .007  1.777*** 1.733 – 1.821 0.260*** -0.019 -0.040- 0.002 0.015 

Positive attitude to aloneness  2.312 1 .997 .040 .015  2.439*** 2.396 – 2.482 0.218*** 0.055*** 0.033 – 0.078 0.034** 

Negative attitude to aloneness  1.121 1 1 .012 .010  2.473*** 2.436 – 2.510 0.146*** -0.023* -0.043--0.003 0.006 

Sample 2   

Peer-Related Loneliness  2.664 5 1 .000 .029  1.535*** 1.503 – 1.567 0.138*** 0.037*** 0.020 – 0.053 0.012** 

Parent-related Loneliness  21.115*** 5 .969 .058 .091  1.712*** 1.673 – 1.751 0.248*** -0.017* -0.033- 0.000 0.011* 

Positive attitude to aloneness  8.419 5 .994 .027 .037  2.410*** 2.376 – 2.444 0.166*** 0.043*** 0.027 – 0.059 0.013*** 

Negative attitude to aloneness  18.861** 5 .973 .054 .089  2.452*** 2.422 - 2.482 0.103***  -0.019* -0.034--0.004 0.007* 

Note. S-Bχ 2 = Satorra-Bentler scaled chi-square test statistic; CFI = Comparative fit index; RMSEA = Root mean square error of approximation; 

SRMR = Standardized root mean squared residual. 

* p < .05. ** p < .01. ***p < .001. 

  



 

 

Appendix A. Longitudinal trajectory plots of the individuals' longitudinal scores for the 4 LACA subscales on randomly drawn subsamples 

comprising 100  participants from Sample 1. 

 

  

  



 

 

Appendix B. Longitudinal trajectory plots of the individuals' longitudinal scores for the 4 LACA subscales on randomly drawn subsamples 

comprising 100 participants from Sample 2. 

  

  



 

 

 


