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ability, both during a particular sequence or between sequences.  Accordingly, the 
figure and the model parameters indicated that 1) the groups differed both in terms 
of average level of somatic complaints and variability; 2) inter-subject variability 
remained high, even within the same cluster, indicating that almost all individuals 
followed their own trajectory; and 3) intra-subject variability (that is across time 
for a specific individual) was high for the trajectories classified in groups 1 to 3, and 
much lower for trajectories classified in groups 4 and 5.  Group 5, which comprises 

Figure 1 Somatic complaint trajectories of the final five groups  identified  
by the model
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about half the sample (n = 528), was used as the reference group for the analysis.  
Regarding the covariates used at the hidden level, gender was the most important 
one for distinguishing between the groups, with more males in group 4 and fewer 
in groups 1 to 3 as compared to group 5 (see Table 5).  The proportion of females 
classified in each of the five groups were 80%, 90%, 76%, 49%, and 68% respectively.  
The only other significant covariate was reading literacy, which was lower in group 2.  
When considering other groups as the reference (data not shown), it appeared that 
groups 1, 2 and 4 significantly differed in terms of gender, while groups 4 and 5 
differed from group 2 regarding the reading literacy level, with a significantly lower 
reading literacy level in group 2.  On the other hand, the residence, socio-economic 
and family wealth covariates were never significant, even though some coefficients 
were very close to significance, especially the coefficient of the critical life events 
covariate in the case of group 5.

Group 4 comprised the respondents with lower overall somatic complaint 
scores and with relatively low changes between periods, that is the individuals with 
the overall lowest level of somatic complaints.  Both lags of the dependent variable 
and the critical life events covariate were significant at the visible level.  Compared 
to group 4, group 5 comprised respondents with a slightly higher variability of 
scores over time, while average scores varied more and were significantly higher in 
a number of cases.  On the other hand, groups 1 to 3 comprised respondents with 
substantially more complex trajectories of somatic complaints: both their variability 
and their overall level was higher, especially in group 1, and no influence of the 

Table 5 Main characteristics of the respondents classified in the five  groups 
of the final model

Variables Categories Groups

1 2 3 4 5

Gender Female 80.4% 90.0% 75.5% 49.0% 67.8%
Male 19.6% 10.0% 24.5% 51.0% 37.2%

Country of birth Switzerland 87.0% 86.7% 92.6% 95.2% 95.8%
Other 13.0% 13.3% 7.4% 4.8% 4.2%

Academic track attended 
at lower secondary 
education level

High 58.7% 40.0% 52.5% 45.6% 50.6%
Extended 26.1% 30.0% 28.9% 36.0% 31.1%
Basic 15.2% 30.0% 18.7% 18.4% 18.4%

Residence Rural area 17.4% 33.3% 38.7% 38.0% 38.3%
Urban area 82.6% 66.7% 61.3% 62.0% 61.7%

(PISA) Reading literacy Min.: 0  
Max.: 5

3.35 
(0.92)

3.10 
(1.09)

3.46
(0.96)

3.53 
(0.98)

3.53 
(1.02)

Highest parental ISEI Min.: 16  
Max.: 90

54.70 
(15.71)

48.90 
(16.67)

52.84 
(15.53)

54.15 
(15.70)

52.78 
(15.15)

Family wealth Min.: –2.93 
Max.:  – 3.38

0.20 
(0.74)

–0.03 
(0.82)

–0.01 
(0.75)

0.14 
(0.73)

0.00 
(0.77)

Note: We display, separately for each group, the percentage of each category for categorical variables, and the mean and 
standard deviation for numerical variables.
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critical life events covariate was observed.  Moreover, the individuals classified into 
these three groups had generally one or several periods with a high level of somatic 
complaints.  Both lags of the dependent variable were significant in group 2, while 
only the first lag was significant in groups 1 and 3, indicating that in these two  latter 
groups, the past levels of somatic complaints had less effect on the current level.

Lastly, we compared the final clustering with the variables measuring the level 
of substance consumption (Table 6).  Overall, the level of association was not very 
strong, but it was nevertheless highly significant in many cases.  The association with 
alcohol consumption tended to change rapidly from one period to the next, but 
with no discernible trend.  Similar findings were observed for cannabis consump-
tion, where significant and non-significant associations alternated.  The pattern of 
tobacco use was more distinct: the association with the five groups of the clustering 
was always significant except for 2004 and 2010.  Compared to groups 4 and 5, daily 
smokers were represented at a substantially higher proportion in group 1, and to a 
lesser extent in groups 2 and 3 (data not shown).  Finally, the association between 
the five groups and the use of tranquilizers and sleeping pills was highly significant 
for each period.  Even if the consumption level was rarely higher than 1–3 times 
per month in all groups, and if most respondents did not consume at all, the aver-
age consumption level was significantly higher among respondents clustered into 
group 2 (data not shown).

4 Discussion

The main finding of this study was the identification of several distinct groups of 
somatic complaints trajectories based on a scale representing the sum of eight different 
complaints.  These trajectories remained distinct throughout the entire observation 

Table 6 Relationships between the five groups of the final model and 
 substance use 

Substances 2001 2002 2003 2004 2005 2006 2007 2010 2014

Alcohol V 0.050 0.060 0.080 0.050 0.080 0.070 0.070 0.080 0.090

p 0.706 0.441 0.018 0.758 0.011 0.057 0.200 0.035 0.002

Tobacco V 0.090 0.080 0.090 0.070 0.080 0.090 0.090 0.070 0.080

p 0.001 0.039 0.002 0.107 0.016 0.001 0.004 0.194 0.010

Cannabis V 0.060 0.080 0.080 0.080 0.070 0.060 0.090 0.060 0.080

p 0.466 0.045 0.035 0.018 0.121 0.483 0.001 0.447 0.007

Tranquilizers  
and sleeping pills

V 0.130 0.100 0.160 0.100 0.130 0.100 0.160 0.130 0.090

p < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

Note: For each wave of the study, we provide the Cramer’s V measure giving the level of association between groups and 
substance use, and the corresponding p-value.
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period covered by the TREE data, which is from age 16 to age 30.  As these trajecto-
ries already differed at age 16, we can hypothesize that factors already present during 
childhood, and thus beyond the control of youths themselves, may be the cause of 
such a differentiation.  Since it is known that a higher level of somatic complaints 
is associated with subsequent health issues, we can conclude that 1) some groups of 
adolescents in Switzerland were experiencing a situation of vulnerability beginning 
before adolescence, and that 2) this condition is likely to persist even beyond the 
period covered by our study.  A second conclusion is that if critical life events are 
related to somatic complaints, this relationship was visible only among individuals 
with low levels of somatic complaints.  For their counterparts with high levels of 
somatic complaints, the impact of critical life events could have been masked by the 
inherent variability observed in somatic complaint scores.  This brings us back to 
the fact that even if critical life events experienced during the transition period of 
adolescence and young adulthood can have an impact on somatic complaints, this 
impact remains limited, and the most important causes of a high level of somatic 
complaints are to be found elsewhere.  This also leads us to the assumption that if 
somatic complaints are triggered by the occurrence of critical life events, the influ-
ence of such events is mainly of short duration, as the somatic complaint score often 
decreased one period later.  Thirdly, the consumption of tobacco and tranquilizers 
and sleeping pills was significantly associated with the typology of somatic complaint 
trajectories: higher substance consumption was associated with the groups reporting 
the highest overall somatic scores.  As most substance use began during the period 
covered by this study rather than before, it should not be considered as a cause of 
somatic complaints but rather as a consequence, especially in the case of tranquilizers 
and sleeping pills, which can be used to relieve some of these complaints.

Returning to the five hypotheses of the Introduction section, we can conclude 
that the four hypotheses regarding the role of gender, less than average academic 
achievement, critical life events, and substance use were at least partially confirmed, 
while hypothesis 2 related to the influence of a low SES context was not, at least 
at the multivariate level.  This last result was not expected, but it may be related to 
the specific Swiss context: socio-economic differences may be weaker than in other 
countries, a situation reinforced by an overall high-level education system offering 
opportunities to all adolescents.  Therefore, the socio-economic background of an 
individual could lose part of its importance.  

The typology of somatic complaint trajectories identified in this study  illustrates 
both the importance and the long lasting aspects of somatic complaints: important 
differences were observed between respondents classified into each group, with 
clearly differentiated overall somatic complaint levels.  Moreover, even though 
both inter- and intra-subject variability may be high, many respondents classified 
in the first three groups stayed at a high level of reported complaints during the 
entire period of observation, i. e. from 16 to 30 years.  In terms of life course, that 
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means that the presence of somatic complaints early in life is susceptible to deploy 
effects during the whole adolescence and (at least) the beginning of adulthood.  
Since many important determinants for the entire life (such as entry on the labour 
market, and the beginning of a steady relationship) are also taking ground during 
the same period, somatic complaints could be a very important indicator for the 
success or not of the entire life of an individual.

Significant associations were found at three different levels.  First, the level of 
somatic complaint measured in a given year was always related to the level observed 
in the previous years.  This is a clear indication that somatic complaints persist over 
time.  Second, the introduction of fixed covariates representing the prevailing situa-
tion at the beginning of the observed period improved the clustering process.  The 
level and development of somatic complaints over time were influenced not only by 
gender, but also by academic achievement operationalized here through the reading 
literacy level achieved at the end of mandatory school.  While gender is a factor 
exogenous to the youths themselves, both exogenous and endogenous factors are at 
work in the case of reading literacy, as a large and solid body of research suggests that 
social origin substantially influences the academic achievement of children (Boudon 
1973; Bourdieu 1977; Sacchi et al. 2011).  It is also worth noting that even though 
females may tend to report a higher number of somatic complaints than males, our 
clustering shows that not only the average level, but also the variability from one 
period to the next was higher in the groups comprising more females.  One could 
make the hypothesis that during the period of life covered by our data, there is 
more pressure on females than on males regarding the need to conciliate studies and 
work on one side, and family and children on the other.  The level and variability 
of somatic complaints could then be a revealer of the difficulty of reconciling these 
two aspects of life.  

Third, the covariate added at the visible level, i. e. the critical life events score, 
was also significant, at least for one of the five groups of the clustering.  It may seem 
surprising to have found this association only in the group with the lowest variability 
and lowest average score (group 4).  However, this finding can be interpreted in the 
light of the overall high variability of somatic complaint scores observed from one 
year to the next.  Since the number of somatic complaints measured in this study 
was limited, youth reporting a high level of somatic complaints were not likely to 
increase this level further when a critical life event occurred.  Putting it differently, 
the effect of a critical life event on somatic complaints, even if possible, is masked 
by the somatic complaints already present.  On the other hand, when looking at 
young people who did not have many somatic complaints, the occurrence of a criti-
cal life event made a difference.  This is corroborated by the fact that in addition 
to the significance of critical life events observed in group 4, this covariate was also 
very close to being significant for group 5, the second group with the lowest overall 
variability of somatic complaints.
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Regarding the use of substances, tobacco and tranquilizers and sleeping pills 
were especially associated with the different trajectories of somatic complaints.  
Both kinds of substances were more prominently used in the first three groups of 
the clustering, those with the highest somatic complaint levels.  It may seem plau-
sible to observe a higher level of tranquilizer and sleeping pill consumption among 
groups presenting higher levels of somatic complaints.  However, the relationship is 
more complex, given that tranquilizer and sleeping pill consumption was higher in 
group 2 than in groups 1 and 3.  It can then be hypothesized that the exact nature 
of the somatic complaints experienced by the respondents in the different groups 
is the reason for the differentiated consumption of tranquilizers and sleeping pills.

Vulnerability is a dynamic multidimensional situation related to health, but 
also to other dimensions such as education, family, economic conditions and time 
(Spini et al. 2017).  Exact causes of vulnerability are difficult to identify, as well as 
the precise moment, if any, of entry into a vulnerable situation.  Nevertheless, it is 
well established that vulnerability is a long-lasting condition that can begin at any 
age.  In this study, we explored the development of specific health issues, somatic 
complaints, which may be considered as conditions leading to or fostering the 
 development of vulnerability.  We were particularly interested in the fact that somatic 
complaints could appear very early in the life course, during childhood or adoles-
cence.  Therefore, they may affect individuals during their whole life, and influence 
the way an individual will succeed in terms of educational achievement, entering 
the labour market, founding a family, etc.  Understanding the early  development 
and trajectories of somatic complaints is therefore of great importance.

This analysis draws on longitudinal data covering a period of fifteen years, 
which allows us to analyse long term trajectories of somatic complaints.  However, 
our analysis is subject to some limitations.  A first limitation lies in the restriction 
to respondents with complete data sequences.  Even though the resulting number 
of sequences (n = 1 161) was not a limitation for the statistical computations, there 
was an obvious selection bias, because individuals who had less linear trajectories, 
dropped out of school, had problems with legal authorities or belonged to a low socio-
economic stratum were more likely to not respond to one or several survey waves of 
the TREE panel study, or to drop out of the study altogether.  One solution to this 
problem would have been to impute at least part of missing data, as has been done 
in a similar analysis on cannabis and tobacco consumption trajectories (Berchtold 
and Surís 2017)but there is still much uncertainty about the best approach to adopt.  
Using data from a real survey, we compared different strategies combining multiple 
imputation and the chained equations method, the two main objectives being 1.  
However, when analysing individual trajectories, this approach is adequate only if 
trajectories are smooth, with little changes from one wave to another.  This is not the 
case with somatic complaints.  The use of multiple imputations could have reduced 
this issue, but at the cost of having to optimize several times a HMTD model with 
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the same structure on different datasets, an especially difficult task (Taushanov and 
Berchtold 2017).  As our objective was not to establish the prevalence of somatic 
complaints and their different trajectories in the Swiss population, sample bias does 
not compromise our results.  We can assume that in a non-biased sample more com-
plex trajectories and higher levels of somatic complaints would be found.  Another 
possible bias lies in the irregular intervals between survey waves (yearly intervals 
for the first seven waves, three to four year intervals for the subsequent waves).  In 
our modelling, we did not take into account this data feature.  However, previous 
HMTD modelling of data with similar characteristics proved that adjustment for 
unequally spaced data points did not really improve the results (Bolano 2015).  
Finally, we relied on a global indicator aggregating the number and importance 
of eight different somatic symptoms.  However, previous research has shown that 
different subgroups of somatic complaints do exist, and that these subgroups can 
differ between men and women (Tsai 2010).  Therefore, future studies should take 
into account the multidimensionality of somatic complaints in order to identify 
more specific trajectories.  Moreover, the measurement tool used here to establish 
the level of somatic complaints may not be the most used, but many tools were 
developed in the past and the tool we used shares many characteristics with them: 
each complaint is evaluated on a Likert scale, and the most usual complaints such 
as headache or stomach ache are evaluated (Zijlema et al. 2013).

This study breaks the ground for further research on the development of 
somatic complaints throughout the life course and their association with personal 
and socio-economic factors.  As it has been shown, significant differences in terms of 
somatic complaints can be observed as early as age 16, and these differences persist 
in the long term.  Therefore, additional studies should endeavour to trace back the 
emergence of somatic complaints to childhood in order to identify the first and 
main causes of such a risk to develop a vulnerable condition.
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Qui dit politique publique, dit 
échanges de ressources entre acteurs. 
Et qui dit échange de ressources, dit 
partage du pouvoir entre acteurs 
publics et acteurs privés. Or, la défini-
tion de ces ressources, leurs modalités 
de mobilisation ou leur aptitude à être 
échangées ont été très peu étudiées 
jusqu’ici. La présente monographie 
propose une typologie approfondie 
des dix ressources d’action publique 
actuellement connues, et est illustrée 
par de nombreuses situations ren-
contrées quotidiennement dans la 
pratique des politiques publiques. 
Cette monographie expose ainsi, 
ressource par ressource, la pa-
lette de ses usages possibles, par 
les acteurs politico-administratifs 
aussi bien que les groupes cibles et les 
bénéficiaires des politiques publiques. 
Cet ouvrage aborde les situations de 
disponibilité ou de manque de res-
sources, les usages par phase (notam-
ment dans la mise en œuvre) et les 
échanges de ressources entre acteurs, 
en vue d’obtenir des résultats favo-
rables à leurs intérêts et/ou à leurs va-
leurs. Le texte propose aussi des pistes 
à suivre en vue d’un usage durable des 
ressources d’action publique. Il donne 
enfin quelques conseils pratiques aux 
chercheurs qui analysent les politiques 
publiques, mais aussi aux praticiens 
qui se consacrent à la gestion de 
« budgets ressourciels », dans l’admi-
nistration publique aussi bien que 
dans les organisations du secteur privé 
ou les ONG.
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