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ABSTRACT 

Purpose: This study examined cross-sectional time trends in health complaints among adolescents 

living in Switzerland, including differences between population subgroups and sources of differential 

response to items. 

Methods: Swiss data were analysed from the Health Behavior in School-aged Children (HBSC; 

including 11- to 15-years old) from 1994 (n=7008), 1998 (n=8296), 2002 (n=9066) and 2006 

(n=9255). Structural equation modelling was used to assess 1) the structure of the HBSC Symptom 

Checklist (HBSC-SCL; questionnaire, which asks about the frequency of eight health complaints) and 

2) associations between the HBSC-SCL with year of data collection and demographic characteristics 

of the participants.  

Results: Two correlated factors fitted the data better than a single factor. The psychological factor 

included the items ‘feeling low’, ‘irritability and bad temper’, ‘nervousness’ and ‘difficulties in 

getting to sleep’, and the somatic factor the items ‘headache’, ‘backache’, ‘stomach ache’ and 

‘dizziness’. Relative to 1994, lower levels of psychological health complaints were experienced in 

1998, 2002 and 2006. However, the changes were only minor. In contrast, somatic health complaints 

increased monotonically over the years of the survey. Experiencing psychological and somatic health 

complaints was more pronounced with age among females relative to males and was associated with 

living in particular language regions of Switzerland.  

Conclusions: Different cross-sectional time trends were identified for the psychological and somatic 

latent variables, indicating that both factors should be investigated when studying period effects.  

 

 

 

Key words: Health Behavior in School-aged Children (HBSC); health complaints; time trends; 

structural equation modelling; differential item functioning   
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INTRODUCTION  

Researchers have considered the question of whether rates of mental health problems (including 

externalizing and internalizing problems) in young people have increased over the years. Bor and 

colleagues [1] concluded in their review that no worsening in mental health problems has occurred in 

younger children (up to age 11). Furthermore, externalizing problems (e.g., hyperactivity or conduct 

problems) among adolescents did not change over time. In contrast, internalizing problems (e.g., 

symptoms of anxiety or depression) were shown to have increased among adolescent females (results 

for males were less consistent). 

 

A study by Hagquist [2] that was included in the above-mentioned review analysed Swedish data 

from the Health Behaviour in School-aged Children (HBSC), a four-yearly international survey of 11- 

to 15-year old adolescents [3,4]. More precisely, Hagquist [2] used a composite measure of four items 

(e.g., feeling low, being nervous) of the HBSC Symptom Checklist (HBSC-SCL). These items were 

labelled as psychological health complaints by other authors [5,6] and can be interpreted as 

internalizing mental health problems. An increase in such internalizing psychological health 

complaints were found between 1985/1986 and 2005/2006 among adolescents attending the 9
th
 grades 

from Sweden, particularly among girls [2].  

   

Other publications have also reported cross-sectional time trends in the HBSC-SCL [7-11], but were 

not included in the review by Bor et al. [1]. Some of these contradict the above conclusions. For 

instance, analyses of Austrian data [7] showed a decrease in health complaints between 1994 and 

2006. Even though this decrease was less pronounced among the oldest females in the sample (15-

years old), it nevertheless contradicts the worsening described for this particular socio-demographic 

subgroup in the above-mentioned review article [1] and in the Swedish HBSC study [2].  

 

The inconsistencies in HBSC-studies from different countries may be partially attributable to 

differences in the methods of analysis used. For instance, some authors studied a scale that included 

all eight items of the HBSC-SCL [9,11], whereas others used scales that excluded some items [2,7]. 
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Again others reported time trends in particular health complaints (i.e., in single items [8,10]). The 

dimensionality of the HBSC-SCL was not considered by all authors. Using a scale that includes all 

eight health complaints may be defensible if these items are indeed unidimensional, a structure that 

was proposed by some authors [12]. However, Haugland et al. [5] suggested that two correlated 

factors – a psychological factor (including the items ‘feeling low’; ‘irritability and bad temper’; 

‘nervousness’; ‘difficulties in getting to sleep’) and a somatic factor (including the items ‘headache’; 

‘backache’; ‘stomach ache’; ‘dizziness’) – represent a better fit (also see [6]).  

     

The aim of the present study was to examine cross-sectional time trends in the HBSC-SCL by using 

HBSC data from Switzerland, which has not been subject to such analyses so far. Based on the above-

mentioned limitations of studies using the HBSC-SCL, analyses about the dimensionality of this 

instrument formed the basis for our investigation. More specifically, confirmatory factor analysis 

(CFA) was used to evaluate and compare two models – one with a single latent variable and one with 

two correlated latent factors (a psychological and a somatic). The second phase of the analysis studied 

changes over time in the latent variables identified by the CFA. Since it is possible that time effects 

occur on particular items, as well as on latent factors, we also examined direct effects of survey year 

on particular items of the HBSC-SCL. In other words, we aimed to test whether respondents at the 

same level on a latent variable had higher or lower levels of endorsing particular items belonging to 

this factor (see [13]). The possibility that the meaning of particular items of a measure have changed 

over time has not been, to the best of our knowledge, tested so far for the HBSC-SCL.  

 

 

METHODS 

Procedure 

Data were used from the HBSC from Switzerland, which has participated in the WHO collaborative 

international survey since 1986 [3,4]. For the current study, cross-sectional data from survey years 

1994 [14], 1998 [15], 2002 [16] and 2006 [17] were considered, because only these points of data 

collection included all items of the HBSC-SCL. Details about the survey procedure have been 
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described elsewhere ([3,4]; also see http://www.hbsc.ch). In brief, classes from the 5
th
 to the 9

th
 grade 

served as primary sampling unit. All students (mostly between 11 and 15 years old) of a selected class 

could voluntarily decide to participate and the study was conducted in accordance to ethical standards. 

The questionnaires were available in three languages (German, French and Italian) and were filled out 

during class hours.  

 

 

Measures  

HBSC Symptom Checklist   

Health complaints were measured with the HBSC Symptom Checklist (HBSC-SCL), which has 

demonstrated reliability and validity [18]. Participants were asked about the frequency with which 

they had experienced the following health complaints over the previous six months: 1) feeling low; 2) 

irritability or bad temper; 3) nervousness; 4) difficulties in getting to sleep; 5) headache; 6) backache; 

7) stomach ache; 8) dizziness. A five-point response scale was used, including the categories ‘rarely 

or never’, ‘about every month’, ‘about every week’, ‘more than once a week’ and ‘about every day’. 

  

Sociodemographic characteristics 

The following socio-demographic characteristics were used: 1) sex; 2) age; and 3) language region 

(German-, French- or Italian-speaking).   

 

Exclusion 

There were 46910 participants in the total data set, but 4078 (8.7%) were excluded because they were 

younger or older than the targeted age group (11-15 years) or had missing data on age or sex. The 

HBSC-SCL was administered to only half of the participants in the 1994 survey. Hence, a further 

7626 (51%) of this survey year were excluded. Lastly, 1581 participants (n=4.5%) with missing data 

in any of the HBSC-SCL items were excluded. Hence, the final analytical sample consisted of 33625 

participants.   
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Statistical analyses 

Socio-demographic characteristics between survey years were compared using chi-square analysis.  

Structural Equation Modelling (SEM) was conducted with AMOS v22 [19]. In a first step, 

confirmatory factor analysis (CFA) models were fitted to the data of the entire sample (i.e., across 

survey years). Based on the literature, two models were tested: a model with a single factor (i.e., all 

items of the HBSC-SCL were assumed to be represented by the same factor; [12]) was compared to a 

model comprising two correlated factors (psychological and somatic) derived from previous research 

[5,6].  

In a second step, a multiple indicators, multiple causes (MIMIC) model was built on the results of the 

CFA. This method was adapted from the model presented by Christensen et al. [13]. It included 

survey year, age, sex and language region as predictors of the latent variables. Each of these 

covariates was measured by a single indicator or set of dummy variables. Hence, the associations 

between the covariates and latent variable(s) can be interpreted as comparable to a multiple regression 

analysis. Because previous studies showed increasing sex differences with age in regard to health 

complaints [5,6,11,20,21], we also included an interaction term of age by sex in the model. In addition 

to the effects of the covariates and the interaction term on the latent variable(s), direct effects of these 

predictors and the interaction term on each HBSC-SCL item were assessed. A significant coefficient 

for such a path indicates differential item functioning (DIF). If, for example, participants from more 

recent survey years showed higher levels of endorsement of the item ‘irritability or bad temper’ than 

participants from earlier years with the same level on the health complaint factors, the coefficient of 

this direct path would be significant.  

Maximum likelihood estimation was used for all analyses. The results of the chi-square test were 

reported (H0 = model is correct [22]). Because this test often reveals significant results when the 

sample is large (as in our case), the following goodness-of-fit indices are reported as well: 1) 

Comparative Fit Index (CFI; [23]); 2) Tucker-Lewis Index (TLI; [24]); and 3) the root mean square 

error of approximation (RMSEA; [25]). Values of the CFI and TLI >.95 are indicative for a well-
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fitting model. Regarding the RMSEA, values ≤ .05 indicate a good fit [25]. Additional to the RMSEA, 

AMOS provides a closeness of fit indicator (PCLOSE), which tests the hypothesis that RMSEA < .05 

in the population. Values >.50 indicate a good fit [26]. Confidence intervals were obtained by 

bootstrapping using 5000 resamplings from the original sample.       

 

 

RESULTS  

Socio-demographic characteristics of the sample are presented in Table 1.   

 

Confirmatory factor analysis  

The model with one factor (i.e., all eight items of the HBSC-SCL load on a single latent variable) 

indicated an inadequate fit (χ2
 = 5519.834, df = 20, p < .001; CFI =.907; TLI = .870; RMSEA = .090 

(90% CI: .088 –.092), PCLOSE < .001). To improve fit, residuals of two pairs of items were 

permitted to correlate, namely ‘headache’ with ‘stomach ache’, as well as ‘irritability or bad temper’ 

with ‘feeling low’. The corresponding model fit statistics were better than in the initial model (χ2
 = 

2817.881, df = 18, p < .001; CFI =.953; TLI = .926; RMSEA = .068 (90% CI: .066 –.070), PCLOSE 

< .001). However, the adapted one-factor model was still inferior when compared to the model with 

two correlated factors (see Figure 1) (χ2
 = 1431.492, df = 19, p < .001; CFI =.976; TLI = .965; 

RMSEA = .047 (90% CI: .045 –.049), PCLOSE = .991). Therefore, the two-factor model formed the 

basis of the MIMIC model.  

 

MIMIC model 

The MIMIC model is shown in Figure 2. Paths from each covariate (survey year, age, sex, age by sex, 

and language region) were drawn to both latent variables (i.e., to the psychological and to the somatic 

factor). Paths from each covariate (including the interaction term) to each item of the HBSC-SCL 
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were included. This configuration makes it possible to test whether the effects of a particular covariate 

on each of the items cannot be accounted for by the effect of the covariate on the latent variable. 

Because the direct paths from the covariates to the items are measuring a differential effect, at least 

one path for each factor must be constrained to zero so that it can be used as a reference against which 

the effect of each covariate on the other items is evaluated. For the current analyses, the direct paths to 

the item ‘feeling low’ (belonging to the psychological factor) and the direct paths to the item 

‘headache’ (belonging to the somatic factor) were constrained. In preliminary analyses, age was 

represented by a set of four dummy variables (11 vs. 12, 13, 14, and 15). However, since the effects of 

age were primarily linear, age was treated as a continuous variable in the final model. The 

significance of the interaction of age and sex was evaluated by adding the paths to the model 

containing these variables but without their interaction. Both models including only paths to the latent 

variables, and to the latent variables and each item provided a significant improvement in model fit 

(changes in chi-square from the model with no interaction paths were χ2=233.808, df=2, p<.001 and 

χ2=325.687, df=8, p<.001 respectively). Accordingly, these paths were retained in the final model 

yield fit statistics as follows: χ2
 = 1376.097, df = 19, p < .001; CFI =.994; TLI = .965; RMSEA = .046 

(90% CI: .044 –.048), PCLOSE = .999.   

 

Covariates and latent factors    

Standardized path coefficients and 95% bootstrap confidence intervals are shown in Table 2. 

Psychological health complaints were at lower levels in 1998, 2002 and 2006 relative to 1994. 

However, psychological health complaints did not decrease linearly over the years, as shown by the 

individual parameter estimates (1998: -.073; 2002: -.091; 2006: -.045). Somatic health complaints 

increased over the years, as indicated by increasing estimates (1998: .037; 2002: .097; 2006: .127). 

The interactions of age and sex were significant in regard to the two latent variables. In order to 

simplify interpretations of these terms, they were reparameterized to yield separate estimates of the 

effect of age in males and for females. These coefficients indicate that the increase in the levels of 
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psychological and somatic health complaints with age were more pronounced among females 

compared to those for males. Greater levels of psychological and somatic health complaints were 

found in Italian- vs. German-speaking language regions. Furthermore, psychological health 

complaints were additionally associated with living in a French-speaking language region.    

 

Differential Item Functioning – direct effects of covariates on individual items 

Greater endorsement in more recent survey years relative to 1994 was found for ‘irritability’ (1998, 

2002, 2006) and ‘nervousness’ (1998). Endorsing ‘difficulties in getting to sleep’ was lower in 1998  

(-.035) compared to 1994, but greater in 2002 (.070) and 2006 (.085). Survey year was negatively 

associated with the items ‘backache’ (1998 vs. 1994; 2002 vs. 1994) and ‘stomach ache’ (1998 vs. 

1994; 2002 vs. 1994; 2006 vs. 1994). The interactions of age and sex were significant for all items, 

except for ‘stomach ache’. Greater endorsement of the item ‘irritability or bad temper’ with age was 

found for males, whereas female age did not have a direct effect on this item. The negative association 

between age and ‘nervousness’ was only significant for females. Furthermore, the direct negative 

effect of age on ‘difficulties in getting to sleep’ was larger for females relative to males. A stronger 

positive association with age was found for males in regard to the item ‘backache’, but for females in 

regard to ‘dizziness’. Participants living in French-speaking regions showed, relative to those from 

German-speaking parts, a greater endorsement of the items ‘difficulties in getting to sleep’, 

‘backache’ and ‘stomach ache’, but lower levels of endorsement for ‘dizziness’. Direct negative 

effects of Italian-speaking language region were found for ‘irritability or bad temper’, ‘difficulties in 

getting to sleep’, ‘backache’ and ‘dizziness’. In contrast, Italian-speaking participants showed greater 

endorsement of the item ‘nervousness’.     

 

Scale scores 

Sum scores of the four psychological items and the four somatic items were calculated. Means and 

standard deviations (SD) of these scores are presented in Table 3 by survey year and socio-



10 

 

demographic variables. As indicated by the simple linear regression analyses, the scores of the 

psychological items were significantly lower in 1998 and 2002 relative to 1994. Regarding the 

somatic score, higher scores were found in 2002 and 2006 relative to 1994. Among males, age was 

only significantly associated with the somatic score, with higher scores in 13-, 14- and 15- relative to 

11-year olds. Among females, age was significantly associated with the psychological and somatic 

scores, with continuously increasing values between 11 and 14. Females who were 15 years old also 

had significantly higher scores relative to 11-years old, but did not differ to a large extent from 14-

years old females (see Table 3). French-speaking participants had higher scores in both scales factors 

compared to German-speaking participants. Italian-speaking adolescents were more likely to have 

higher scores in the psychological, but lower scores in the somatic scale.     

 

 

DISCUSSION 

SEM was used to explore the dimensionality of the HBSC-SCL. As suggested by others [5,6], a 

model with two correlated factors – a psychological and a somatic – was a good fit, while a model 

with only one factor did not adequately represent the data.   

 

Effects of predictors on latent factors  

Time trends in the psychological factor 

The psychological factor in our study consisted of items that are primarily indicative of internalizing 

mental health problems, namely ‘feeling low’, ‘irritability and bad temper’, ‘nervousness’ and 

‘difficulties in getting to sleep’. Fewer of these psychological problems were experienced in 1998, 

2002 and 2006 relative to 1994. However, the sizes of the path coefficients were small (<.10), 

indicating that changes over time were only minor. Comparable results were also found in the linear 

regression analyses, where the sum score of all psychological items was used as the outcome. 

Hagquist used an identical sum score, but concluded that psychological health complaints increased 
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among older adolescents in Sweden between 1985/1986 and 2005/2006, particularly among girls [2]. 

Even though we did not identify such an increase in the present study, time trends in psychological 

health complaints should be thoroughly monitored in coming years in Switzerland because such 

complaints seemed to have increased slightly between 2002 and 2006.   

 

Time trends in the somatic factor 

The somatic factor included four items, namely ‘headache’, ‘backache’, ‘stomach ache’ and 

‘dizziness’. This dimension of health complaints seem to have increased slightly but consistently over 

the years in our samples, as indicated by the SEM analyses. This trend was also observable in the 

linear regression analyses, where a sum score of the four somatic items was used as the outcome. 

Regarding our study, it must be emphasized that the term ‘somatic’ was used to describe the second 

factor of our model in accordance with the label used by other researchers [5,6]. However, the 

symptoms that load on this latent variable may also be indicative of the presence of a mental health 

problem, such as anxiety or depression (e.g., [27,28]), a possibility that is also supported by the 

substantial correlation between the somatic and psychological factors. The term ‘(psycho)somatic’ 

might be better suited to describe the nature of this second latent variable. Hence, even though the 

‘psychological factor’ did not increase over time in our study, it cannot be ruled out that 

psychological distress—manifest as psychosomatic symptoms—has increased among adolescents 

living in Switzerland.  

That only the somatic factor increased over time may have been due to a decreasing pressure to react 

in a stoic and controlled manner (see [29]) to (psycho)somatic, but not to more purely psychological 

health complaints, such as feeling low. However, this hypothesis is contradicted by evidence that 

difficulties in talking with others about worries and mental health problems (including more purely 

psychological symptoms) have decreased over time in Switzerland (unpublished data).  
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Another possible explanation for higher levels of somatic health complaints in more recent years is 

that more time is spent using computers (e.g., on social media and online chatting; [30]). Such screen-

based activities have been shown to be associated with backache and headache among adolescents 

[31]. 

   

Other predictors 

Confirming earlier studies [5-7,9-11,20,21], females had higher psychological and somatic scores than 

males in each age group (see Table 3). Various explanations for these gender differences have been 

proposed. The qualitative study of MacLean et al. [29], for instance, indicated that both males and 

females are expected to deal with psychological and somatic symptoms “in stoic, controlled and 

independent ways”. However, this expectation seems to act as a ‘rule’ for males, for which deviations 

(e.g., showing psychological symptoms publicly) are likely to be perceived as signifying weakness 

and, hence, as unacceptable. In contrast, being stoic, controlled and independent seem only to act as 

‘guidelines’ for females, who therefore may more easily decide not to conform. Furthermore, pubertal 

changes might have an especially negative effect on females [32].  

Our finding that older age in males and females was associated with both latent variables also 

confirms earlier studies [5-7,9,20,21,33], and might, among other things, be explained by a growing 

self-awareness among older adolescents, which might increase the perception and reporting of health 

complaints (see [6]) or by increasing school-related stress, which seems to be associated with health 

complaints [34].    

Our MIMIC model showed a significant interaction between sex and age: the increases in 

psychological and somatic health complaints with age were more pronounced among females 

compared to males, which confirms earlier findings [5,6,11,20,21].   

We also demonstrated that experiencing health complaints differs between language regions: relative 

to German-speaking participants, adolescents from Italian-speaking regions were more likely to report 
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psychological and somatic health complaints. Furthermore, French-speaking participants experienced 

more psychological health complaints than German-speaking people. Similar differences between 

language regions were also observed in other studies and are possibly at least partly attributable to 

cultural differences in response styles [35].  

  

 

Direct effects of year of data collection and socio-demographic variables on latent factors   

DIF was found in regard to various predictors. The magnitude of this item bias was <.10 for the 

predictors survey year and language region. The only item that showed a relatively distinct pattern as 

a function of survey year was ‘sleeping difficulties’, whose endorsement increased consistently 

between 1998 and 2006 (in line with [10]). Except for the item about dizziness, we believe that DIF as 

a function of language region is not attributable to linguistic differences. Both French- and Italian-

speaking participants were less likely to endorse this item relative to German-speaking adolescents. In 

the German version, this health complaint was described with easily understood terms (“Ich fühlte 

mich schwindlig”; translated in English: “I felt dizzy”). In contrast, the French- and Italian-speaking 

versions initially used the term ‘vertigo’ (French: “j'avais des vertiges“; Italian: “ho sofferto di 

vertigini“), possibly leading to lower endorsement by adolescents because this expression describes a 

relative strong feeling (French) or because it is more often used to describe “afraid of heights” and 

may have a more medical and less easily understood character (Italian). A simpler description of 

feeling dizzy, or a term that describes a less strong feeling, was only provided in brackets in the 

French and Italian version.   

Higher DIF (>.10) were found for paths involving age and sex, for instance in regard to the item 

‘irritability or bad temper’. The path coefficients presented in Table 2 indicate that males with the 

same level of psychological health complaints show a greater endorsement of this item with age 

relative to the reference item ‘feeling low’. In contrast, no direct effect of female age was found on 

this item. It is possible that this particular health complaint becomes a more essential part of the 
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psychological factor among males with increasing age (relative to feeling low), whereas ‘feeling low’ 

remains a core component of the psychological factor among females.   

 

Limitations   

Despite several strengths of the present study (e.g., comparable methods over time and large sample 

sizes), the following limitations must be considered. Firstly, DIF was found in regard to several 

predictors. Secondly, the path coefficients from the predictors to the latent variables were rather small, 

possibly due to the use of a population-based rather than clinical sample. Thirdly, pupils who were 

absent on the day of data collection were not represented. This might have introduced a bias, because 

adolescents with health complaints are more likely to be absent from school [27]. Fourthly, we did not 

correct for the clustering effect of schools in the statistical analyses. However, as shown by others 

[10], this effect was presumably only weak and did not change the findings to a large extent. Fifthly, 

using various cross-sectional surveys allows for analysing cross-sectional time trends, but not for 

drawing a causal conclusion. Sixthly, the HBSC-SCL mainly consists of internalizing mental health 

symptoms. Hence, no points about period effects in externalizing symptoms can be made. Lastly, we 

did not include other covariates in the MIMIC model that might have been related to psychological 

and somatic health complaints, such as socio-economic status (see for instance [33]), because no 

reliable or valid measure of this variable was available for all survey years.  

 

CONCLUSION 

The results of the present study suggest that cross-sectional time trends for the psychological and 

somatic health complaints in a large sample of Swiss adolsents follow differing trajectories. Hence, it 

is important to disaggregate these factors when studying temporal effects rather than rely on an single 

score as outcome (i.e., one which includes all HBSC-SCL items). Potential explanations for the 

observed increase in the somatic factor (e.g., increase in on-screen activities) have been raised in the 

present article, but need to be investigated specifically in subsequent studies. Finding factors that 
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contribute to an increase in somatic, but not psychological health complaints, is a challenge, but future 

research should address possible predictors such as physical activity, school and family environment. 

Since no single predictor is likely to be able to explain the identified time trends, multiple variables 

and their interaction should also be considered. DIF was found for several predictors. Reasons need to 

be investigated in more detail in future studies and care may need to be exercised when comparing 

raw scale scores from different periods of time and from different socio-demographic sub-groups.  
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Table 1: Socio-demographic characteristics by survey year for the HBSC  

Survey year: TOTAL 1994 1998 2002 2006   

  n (%) n (%) n (%) n (%) n (%) p 

TOTAL 33625 (100) 7008 (100) 8296 (100) 9066 (100) 9255 (100)   

Language region       

  German  23019 (68.5) 4093 (58.4) 5906 (71.2) 6549 (72.2) 6471 (69.9)  <.001 

  French  8266 (24.6) 2150 (30.7) 1906 (23.0) 1981 (21.9) 2229 (24.1)   

  Italian 2340 (7.0) 765 (10.9) 484 (5.8) 536 (5.9) 555 (6.0)   

Age             

  11 5444 (16.2) 884 (12.6) 1409 (17.0) 1488 (16.4) 1663 (18.0)  <.001 

  12 6758 (20.1) 1387 (19.8) 1698 (20.5) 1685 (18.6) 1988 (21.5)   

  13 7501 (22.3)  1561 (22.3) 1789 (21.6) 2138 (23.6) 2013 (21.8)   

  14 7308 (21.7)  1649 (23.5) 1747 (21.1) 1938 (21.4) 1974 (21.3)   

  15 6614 (19.7)  1527 (21.8) 1653 (19.9) 1817 (20.0) 1617 (17.5)   

Sex        

  males 16541 (49.2) 3323 (47.4) 4169 (50.3) 4444 (49.0) 4605 (49.8) .003 

  females 17084 (50.8) 3685 (52.6) 4127 (49.7) 4622 (51.0) 4650 (50.2)   

Note: HBSC = Health Behaviour in School-aged Children  
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Figure 1: Confirmatory factor model for the 8-item HBSC Symptom Checklist  

 

 

 

 

 

 

 

 

 

 

 

 

Note: Standardized coefficients are shown for the model fitted to the total sample (across survey years). All coefficients are 

statistically significant.  
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Figure 2: Schematic illustration of the MIMIC model  

 

 

 

 

 

 

 

 

 

 

 

 

Note: All covariates (survey year, age, sex, language region) as well as the interaction term (age * sex) have paths to the ‘psychological’ and ‘somatic’ factors. For simplicity, this is shown only for 

the covariate ‘survey year’ (see paths β1 and β2). In addition, every covariate and the interaction term have a path to each of the eight items, with an example shown for the path from survey year to 

the item ‘irritability or bad temper’ (α). For simplicity, the free covariation between all predictors is not shown.   
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Table 2: Standardized path coefficients (95% bootstrap confidence intervals) for covariates on HBSC Symptom Checklist factors and items 

 

 

Latent factor / items 

Survey year:  

1998 vs. 19941 

Survey year:  

2002 vs. 19941  

Survey year:  

2006 vs. 19941 

Age males 

   

Age females  Language region: 

French vs. German1  

Language region: 

Italian vs. German1 

Psychological factor -.073 (-.091, -.055) -.091 (-.110, -.073) -.045 (-.064, -.026) .326 (.256, .399) .674 (.602, .747) .080 (.065, .095) .061 (.045, .077) 

Feeling low1 - - - - - - - 

Irritability or bad 

temper 

.069 (.054, .082) .047 (.033, .061) .068 (.055, .082) .121 (.067, .174) -.036 (-.091, .017) .004 (-.008, .016) -.043 (-.054, -.032) 

Nervousness .039 (.024, .055) .001 (-.014, .015) .010 (-.005, .025) .052 (-.005, .105) -.132 (-.190, -.076) .005 (-.007, .017) .038 (.026, .049) 

Difficulties in getting 

to sleep 

-.035 (-.049, -.020) .070 (.055, .084) .085 (.070, .100) -.316 (-.371, -.263) -.387 (-.443, -.333) .050 (.038, .061) -.012 (-.024, .000) 

Somatic factor .037 (.016, .057) .097 (.076, .118) .127 (.106, .147) .163 (.080, .242) .419 (.335, .497) -.006 (-.022, .011) .037 (.020, .055) 

Headache1 - - - - - - - 

Backache -.026 (-.041, -.012) -.025 (-.040, -.011) .003 (-.012, .017) .631 (.557, .686) .578 (.524, .634) .061 (.049, .072) -.019 (-.031, -.008) 

Stomach ache -.027 (-.042, -.013) -.040 (-.055, -.025) -.018 (-.033, -.004) -.124 (-.178, -.071) -.037 (-.090, .017) .067 (.056, .079) -.007 (-.019, .004) 

Dizziness .010 (-.005, .023) -.013 (-.028, .001) -.011 (-.026, .004) .239 (.184, .295) .244 (.187, .300) -.053 (-.064, -.042) -.084 (-.096, -.073) 

Note: HBSC = Health Behaviour in School-aged Children; significant effects are indicated in bold type. 1 reference category; 2 included as continuous variable    
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Table 3: Means and standard deviations of the psychological and somatic latent variable of the HBSC Symptom Checklist by survey year, male age, female age 

and language region as well as simple linear regression analyses on the psychological and somatic factors 

  Psychological sum scorea,c Somatic sum scoreb,c 

  Mean (SD) 

Standardized β (linear 

regression)  Mean (SD) 

Standardized β (linear 

regression) 

Survey year     

  1994 (n=7008)  5.28 (3.45) reference 2.82 (2.68) reference 

  1998 (n=8296)  4.76 (3.41) -.063*** 2.85 (2.78) .003 

  2002 (n=9066) 4.80 (3.48) -.060*** 3.11 (2.91) .044*** 

  2006 (n=9255) 5.24 (3.67) -.005 3.36 (3.12) .082*** 

Age males       

  11 (n=2654) 4.40 (3.46) reference 2.26 (2.59) reference 

  12 (n=3410) 4.44 (3.35) .004 2.35 (2.56) .014 

  13 (n=3619) 4.43 (3.26)  .004 2.42 (2.51)  .025* 

  14 (n=3527) 4.43 (3.23)  .003 2.55 (2.64)  .045*** 

  15 (n=3331) 4.29 (3.10)  -.013 2.49 (2.54)  .036*** 

Age females     

  11 (n=2790) 4.80 (3.67) reference 2.87 (2.88) reference 

  12 (n=3348) 5.23 (3.58) .047*** 3.26 (2.94) .051*** 

  13 (n=3882) 5.71 (3.58)  .105*** 3.65 (3.03)  .107*** 

  14 (n=3781) 6.11 (3.67)  .149*** 4.15 (3.19)  .173*** 

  15 (n=3283) 5.99 (3.57)  .129*** 4.21 (3.06)  .172*** 

Language region     

  German (n=23019)  4.78 (3.35) reference 3.04 (2.87) reference 

  French (n=8266) 5.54 (3.77) .093*** 3.13 (3.02) .013* 

  Italian (n=2340) 5.48 (3.98) .051*** 2.87 (2.76) -.015** 
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Note: HBSC = Health Behaviour in School-aged Children; SD = standard deviation; a sum score of the items ‘feeling low’, ‘irritability and bad temper’, ‘nervousness’ and ‘difficulties in getting to 

sleep’; b sum score of the items ‘headache’, ‘backache’, ‘stomach ache’ and ‘dizziness’; c sum scores range from 0 to 16, whereby higher scores correspond to a higher symptom load; * = p ≤ .05; ** 

= p ≤ .01; *** = p ≤ .001    

  

  

  

  


