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Background: Adolescence is a period in life characterized by major neurobiological,

physiological, and psychological changes. Those changes may give rise to worsened

mental health and an increased prevalence of somatic complaints combined with a

negative psychosocial environment. Rapid changes in society, which may also affect

young people in several ways, call for a renewed screening of today’s adolescents’ mental

and somatic well-being.

Aim: The present study’s primary aim was to measure the level of self-rated

psychological distress and the prevalence of somatic complaints in a sample of Swedish

high school students. As a secondary aim, it identifies gender-specific patterns and

examines mental and somatic health in relation to negative psychosocial factors (such

as parental alcohol use problems or the experience of physical or psychological abuse).

Method: Two hundred and eighty-seven Swedish high school students completed

a survey including the Brief Symptom Inventory (BSI) and a questionnaire about the

presence of defined somatic complaints. In order to examine the relationship between

negative psychosocial factors and mental and somatic health, three groups were formed:

those reporting (i) parental substance use problems, (ii) previous experience of abuse, (iii)

none of these problems.

Results: The majority of the Swedish high-school students (>80%) reported no

or only a few problems with psychological distress and no or only one somatic

complaint. Female students disclosed a significantly higher psychological distress level

captured by each BSI domain. The number of somatic complaints was similarly

distributed between the genders. The students rarely reported parental substance

use problems, but almost 40% of the male and 50% of the female students

indicated the experience of physical and/or psychological abuse. Such negative

psychosocial circumstances were related to an increased level of anxiety in the

male and an increased general level of psychological distress in female students.
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FIGURE 2 | The prevalence of male students reporting the existence of

different negative psychosocial problems in a sample of Swedish high school

students (n = 111).

FIGURE 3 | The prevalence of female students reporting the existence of

different negative psychosocial problems in a sample of Swedish high school

students (n = 165).

specific findings (Figure 4). The level of psychological distress
seems to sensitively reflect environmental changes in adolescents’
life, and even with a few years of difference in the assessments
specific differences between study results can be found (5).

The finding that female students experienced a significantly
higher level of psychological distress than their male counterparts
seems to be constant when we compare in time or between
cultures. In the present study, Swedish female students compared

to male students reported a higher level of psychological distress
on each of the BSI primary domaines, a result in accordance
with previous studies performed in other countries [e.g., GSI
scores for male and female students were 0.65 and 0.83 in the
Israeli study in 1994, 1.20 and 1.54 in the Moroccan study
in 2014, and 0.6 and 1.14 in the present study, respectively;
(5, 8, 9, 13, 42, 44–47)]. Domains that were found to most
predominantly distinguish between gender by largest effect sizes
were: “Anxiety” and “Interpersonal-sensitivity.” Anxiety as an
important vulnerability factor in female adolescent development
was previously discussed by Van Droogenbroeck et al. (5) in a
study including Belgian adolescents and young adults. According
to a WHO-based study including 42 countries (48), boys more
often than girls have been found to have stress-related problems
up to puberty, and the trend is reversed, i.e., at the age of
15, girls report more internalized emotional problems, which
tend to last throughout most of the adulthood (8). Landstedt et
al. (12) suggested that young females’ anxiety and stress have
their roots in experienced high demands in different areas of
life, such as family and school. Other hypotheses about gender
differences regarding stress-related problems suggest that girls’
experience more physically drastic changes during puberty, more
pronounced social demands, contradictory role expectations, and
burn-out related to the school situation (49, 50).

An interesting detail of our study was that even hostility
was rated higher by the female Swedish students (with a small
effect size) compared to their male classmates. This finding
has not previously been shown in adolescent populations in
other countries. However, there are indications from previous
studies that aggressive behavior (conduct disorder-like problem)
is mostly influenced by specific environmental factors in girls
(51). In this sense, our results may indicate the existence of new
or stronger cultural and societal factors that may result in an
increased distress in the form of hostility in female adolescents.
Therefore, the higher level of hostility detected in females in the
present study might be interpreted as a reaction to experienced
threats to self-esteem or status and/or lack of respect. In this
sense, hostility may grow out of anger (52). Our result may
also imply the existence of an internalizing problem (53, 54),
particularly the finding that the female adolescents also reported
a higher level of anxiety. In fact, anxiety and pathological worry in
general, are sometimes characterized by hostile traits, which may
result in prompting the individual to adopt an attitude of closure
toward the world and others after an episode of rage (55).

Questions that captured the highest distress level in the
Swedish high school students were feeling nervous, being
blocked in getting things done, doubts whether or not others
can be trusted, difficulties in decision making, and getting
easily hurt. The highest scores found on the BSI domain level
were on the Obsessive compulsive behavior, Anxiety, Paranoid
Ideation and Depression domains. The most commonly reported
psychological health problems, according to several other studies
summarizing young peoples’ health, are generalized anxiety,
panic syndrome, social anxiety, and depression (5, 8, 9). In a
Moroccan, high-school population, the Obsessive compulsive
behavior domain of BSI had the highest score, followed by
Paranoid Ideation, Psychoticism, and Anxiety domains (13).

Frontiers in Public Health | www.frontiersin.org 8 July 2021 | Volume 9 | Article 669958



Kerekes et al. MeSHe Sweden 2018

TABLE 3 | Self-reported psychiatric distress level in a sample of Swedish adolescent’s according to psychosocial variable groups.

CG (n = 143) PSP (n = 12) PPA (n = 128) Difference between groups

M (SD)

(Min–Max)

M (SD)

(Min–Max)

M (SD)

(Min–Max)

Test-stat (H) p-value Post-hoc

Somatization 0.62 (0.63)

(0–3)

1.09 (0.87)

(0–3)

0.97 (0.73)

(0–3)

21.17 <0.001 CG<PPA***

Obsessive compulsive

behavior

1.08 (0.81)

(0–3)

1.42 (0.88)

(0–3)

1.56 (0.86)

(0–4)

21.59 <0.001 CG<PPA***

Psychoticism 0.36 (0.54)

(0–2)

0.98 (0.92)

(0–2)

0.78 (0.88)

(0–4)

28.96 <0.001 CG<PPA***

CG<PSP*

Depression 0.77 (0.8)

(0–4)

1.53 (1.11)

(0–3)

1.35 (0.99)

(0–4)

29.58 <0.001 CG<PPA***

CG<PSP*

Inetrpersonal sensitivity 0.7 (0.89)

(0–4)

1.34 (1.01)

(0–3)

1.29 (1.05AQ)

(0–4)

29.06 <0.001 CG<PPA**

Hostility 0.66 (0.65)

(0–3)

0.98 (0.72)

(0.2)

1.12 (0.9)

(0–4)

20.92 <0.001 CG<PPA***

Phobic anxiety 0.47 (0.72)

(0–4)

0.85 (0.51)

(0–2)

0.79 (0.91)

(0–4)

17.54 <0.001 CG<PPA*

Anxiety 0.82 (0.73)

(0–4)

1.58 (0.86)

(0–3)

1.43 (0.9)

(0–4)

38.39 <0.001 CG<PPA***

CG<PSP*

Paranoid ideation 0.71 (0.72)

(0–3)

1.43 (1)

(0–3)

1.39 (0.92)

(0–4)

42.95 <0.001 CG<PPA***

CG<PSP*

GSI 0.72 (0.6)

(0–3)

1.43 (0.69)

(0–2)

1.17 (0.71)

(0–4)

31.64 <0.001 CG<PPA***

CG<PSP*

CG, comparison group; PSP, adolescents reporting Parental Substance use Problems; PPA, adolescents reporting the experience of Physical or Psychological Abuse.

*p < 0.05; **p < 0.01; ***p < 0.001.

TABLE 4 | Self-reported psychiatric distress level in a sample of male adolescents according to psychosocial variable groups.

CG (n = 66) PSP (n = 5) PPA (n = 42) Difference between groups

M (SD)

(Min–Max)

M (SD)

(Min–Max)

M (SD)

(Min–Max)

Test-stat (H) p-value Post-hoc

Somatization 0.41 (0.4)

(0–2)

0.43 (0.31)

(0–1)

0.58 (0.63)

(0–3)

2.08 0.35 –

Obsessive compulsive

behavior

0.77 (0.65)

(0–3)

1.07 (0.89)

(0–2)

1.13 (0.81)

(0–3)

5.77 0.06 –

Psychoticism 0.18 (0.33)

(0–1)

0.56 (1.04)

(0–2)

0.54 (0.8)

(0–4)

12.00 0.002 CG<PPA*

Depression 0.51 (0.67)

(0–3)

0.9 (1.32)

(0–3)

0.83 (0.84)

(0–4)

4.91 0.09 –

Interpersonal sensitivity 0.35 (0.55)

(0–2)

0.75 (1.13)

(0–3)

0.68 (0.82)

(0–4)

9.15 0.010 CG<PPA**

Hostility 0.57 (0.62)

(0–3)

0.72 (0.56)

(0–1)

0.96 (0.96)

(0–4)

5.76 0.06 –

Phobic anxiety 0.16 (0.4)

(0–2)

0.52 (0.36)

(0–1)

0.31 (0.69)

(0–4)

9.59 0.008 CG<PSP**

PPA<PSP*

Anxiety 0.43 (0.41)

(0–2)

0.79 (0.83)

(0–2)

0.85 (0.71)

(0–4)

11.99 0.002 CG<PPA**

paranoid ideation 0.47 (0.59)

(0–2.2)

1.61 (0.88)

(0–3.6)

0.95 (0.83)

(0–3.2)

12.07 0.002 CG<PPA**

GSI 0.44 (0.4)

(0–2)

1.03 (0.99)

(0–2)

0.80 (0.68)

(0–4)

10.31 0.006 CG<PPA**

CG, comparison group; PSP, adolescents reporting Parental Substance use Problems; PPA, adolescents reporting the experience of Physical or Psychological Abuse. M = Mean; SD

= Standard Deviation.

*p < 0.05 and **p < 0.01.
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TABLE 5 | Self-reported psychiatric distress level in a sample of female adolescents according to psychosocial variable groups.

CG (n = 77) PSP (n = 7) PPA (n = 86) Difference between groups

M (SD)

(Min–Max)

M (SD)

(Min–Max)

M (SD)

(Min–Max)

Test-stat (H) p-value Post-hoc

Somatization 0.78 (0.72)

(0–3)

1.47 (0.87)

(0–3)

1.16 (0.7)

(0–3)

16.50 <0.001 CG<PPA**

Obsessive compulsive

behavior

1.32 (0.84)

(0–3)

1.77 (0.8)

(1–3)

1.78 (0.81)

(0–4)

12.98 0.002 CG<PPA**

Psychoticism 0.50 (0.63)

(0–2)

1.29 (0.76)

(0–2)

0.91 (0.9)

(0–4)

16.72 <0.001 CG<PPA**

CG<PSP*

Depression 0.97 (0.84)

(0–4)

1.98 (0.73)

(1–3)

1.62 (0.96)

(0–4)

25.36 <0.001 CG<PPA***

CG<PSP**

Interpersonal sensitivity 0.99 (1.00)

(0–4)

1.83 (0.63)

(1–3)

1.59 (1.02)

(0–4)

18.06 <0.001 CG<PPA***

Hostility 0.73 (0.67)

(0–3)

1.17 (0.79)

(0–2)

1.2 (0.86)

(0–3)

14.13 0.001 CG<PPA**

Phobic anxiety 0.71 (0.81)

(0–4)

1.13 (0.47)

(0–2)

1.03 (0.91)

(0–4)

9.07 0.01 CG<PPA*

Anxiety 1.09 (0.79)

(0–4)

2.02 (0.5)

(1–3)

1.70 (0.85)

(0–4)

26.60 <0.001 CG<PPA***

CG<PSP**

Paranoid ideation 0.90 (0.76)

(0–2.8)

1.74 (0.72)

(0.6–2.6)

1.61 (0.88)

(0–3.6)

28.94 <0.001 CG<PPA***

CG<PSP*

GSI 0.91 (0.63)

(0–3)

1.72 (1.44)

(2–2)

1.36 (0.65)

(0–3)

22.85 <0.001 CG<PPA***

CG<PSP*

CG, comparison group; PSP, adolescents reporting Parental Substance use Problems; PPA, adolescents reporting the experience of Physical or Psychological Abuse.

*p < 0.05, **p < 0.01, and ***p < 0.001.

TABLE 6 | Prevalence and risk ratio (RR) of defined somatic symptoms and diseases according to psychosocial groups.

CG (n = 143) PSP (n = 12) PPA (n = 128) Chi-Square test

% % RR % RR χ
2 p-value Cramer’s V

Diarrhea 1.4 0.0 0.00 4.1 2.93 2.21 0.33 0.09

Constipation 3.6 16.7 4.64 10.5 2.92 4.28 0.12 0.13

Cancer 0.0 0.0 0.00 0.8 – 1.22 0.54 0.07

Epilepsy 0.7 15.4 22.00 2.3 3.29 4.59 0.10 0.13

Rheumatologic disease 1.4 8.3 5.93 3.1 2.21 0.56 0.75 0.05

Diabetes 1.4 0.0 0.00 0.0 0.00 1.99 0.37 0.09

Asthma 12.2 15.4 1.26 14.8 1.21 0.54 0.76 0.04

Allergy 30.2 41.7 1.38 30.4 1.00 0.66 0.72 0.05

Skin disease 7.4 0.0 0.00 6.3 0.85 0.99 0.61 0.06

Gluten intolerance 1.4 7.7 5.50 3.1 2.21 2.5 0.29 0.09

Migraine 13.0 38.5 2.96 19.5 1.50 7.00 0.03 0.16

Thyroid disease 0.7 0.0 0.00 0.8 1.14 0.08 0.96 0.02

Significance level set at p < 0.017 after Bonferroni adjustment.

CG, comparison group; PSP, adolescents reporting Parental Substance use Problems; PPA, adolescents reporting the experience of Physical and/or Psychological Abuse.

Results from the Moroccan study suggest that high school
students, in a different culture as Morocco, report quite similar
psychological distress factors as the Swedish students in the
present study; such as “trouble remembering things,” “problem
getting things done,” “feeling a need to re-check things,” “being
nervous,” “difficulties to trust others,” and “getting easily hurt.”

An explanation to those similarities might be that there are
common stress factors which are coupled to the intensive
biopsychological changes during adolescence. In previous
studies, students’ self-related psychological, psychosomatic, and
emotional problems were first and foremost associated with
perceived stress over schoolwork and academic performance
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FIGURE 4 | Psychological distress captured by BSI in the male and female adolescent populations of three countries’ samples.

and conflicts with friends or family, or even with social media
use (56), rather than perceived stress due to socioeconomic
adversities (57–59).

Somatic Complains
About 50% of the Swedish high school students reported one or
several somatic complaints, a similar prevalence to that found
in a large-scale nation-wide Swedish study including adolescents
(60). There were no gender differences in the number of reported
somatic complaints, a result that may contradict previous
observations, where female adolescents reported more somatic
complaints (6, 7, 60). The most prevalent somatic complaint in
the present studywas allergy (found inmore than one-third of the
study population), followed bymigraine and asthma (reported by
about 15%). Male students experienced more allergies, other than
asthma, compared to female students, and this difference was
significant. While migraine and constipation were significantly
more often reported by female students. Gender-specific aspects
of allergies have previously been coupled to immunological facts
that point toward the differential role of sex hormones in immune
functions (61). The most extensive study of allergy testing in
the USA (62) showed that males have a higher, overall allergen
sensitization rate than females of all ages. The higher prevalence
of migraine and longer periods with constipation could follow
explanations raised in the USA investigation, i.e., reasoning
linked to the function of estrogen (63, 64). However, it could
also easily be explained by the higher level of anxiety measured
in our and others’ studies (13, 65–67) and possibly by lower self-
esteem (68) and higher academic demands and expectations in
the female students (69), which also reflect the coexistence of
mental and physical health problems.

Negative Psychosocial Environmental
Factors and Adolescent Mental and
Somatic Health
There is obviously a need to reflect on the fact that “only” a
tiny number (0.4%) of Swedish high-school students reported
problems with parental alcohol use and only one male student
admitted to a parental drug use problem. In recent years,
nearly 6% of the Swedish population are estimated to be either
dependent on alcohol or abuse alcohol (70). Based on the number
of Swedish adults who are alcohol or drug-addicted, it seems
rather strange that there are adolescents in the present study
who do not recognize their parents’ substance use as a problem.
If Swedish students do not recognize parental substance use as
a problem, it may lead to a lower threshold for them to start
to use substances in their everyday life. It is well-known that
broad social, economic and cultural factors are the key drivers of
the prevalence of substance use. In fact, the norms of substance
use vary considerably across cultures. The use of the same
substance may be prohibited in one culture, tolerated in another,
and even required in a third, meaning that the acceptance of
substance and alcohol use depends on cultural norms (71). This
can also be confirmed, if we compare the number of Swedish
students recognizing parental substance use (including alcohol)
as a problem with the number of Moroccan high school students
reporting a parent with alcohol use problem (7, 11, 13). In
Morocco, an Islamic culture, where substance use is prohibited
and punished, 8.8% of the high school students indicated parental
alcohol use as a problem. If a culture is prohibiting substance
use, children might recognize their parents’ substance use as a
problem. While in cultures where the use of alcohol for example
is incorporated as culinary arts, children do less frequently
perceive their parents’ alcohol use as problematic.
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The strong cultural and societal impact on psychosocial
environment in the youths’ life could also be recognized in the
prevalence of experienced physical or psychological abuse. An
alarming number (47%) of the Swedish female adolescents—
almost every second of them—and more than one third (37%)
of the Swedish male adolescents reported the experience of some
kind of abuse in their lives. Approximately 50% of them reported
the experience of both physical and psychological abuse. In
comparison, the prevalence of physical and psychological abuse
reported by the female and male adolescents in the Moroccan
study (7, 11, 13) were 17% and 13%, respectively.We hypothesize,
that this significant discrepancy might be explained not only
by cultural differences (between Sweden and Morocco) but also
by a difference in time between the two data collections. In
Sweden, data was collected in 2018, just following the “me-too”
movement, which seemed to leave a substantial impact on a
society that since long is influenced by a feministic movement.
Data from Morocco was gathered between 2013 and 2015
(before the “me, too” movement swept through the world). This
difference observed in percentage of reported abuse between the
two populations may also be linked to the influence of different
societal norms.

However, the impact of negative psychosocial factors on
somatic and mental health can clearly be observed in both
cultures (Swedish and Moroccan). The presence of any of the
negative psychosocial factors was coupled with significantly
worsened mental health (increased psychological distress) in
our study, resembling the results found in the Moroccan
population (13). The BSI domains that captured the increased
psychological distress level with the presence of any negative
psychosocial factor in the students’ life were Psychoticism,
Paranoid ideation, Anxiety, and Depression. The trauma of
abuse or betrayal by parents, and living in a stressful, unsafe
environment, may indeed lead to anxiety, depression, psychotic-
like events, and increased suspiciousness, each based on fear
and unpredictability of life events (72–75). In female students
every aspect of psychological distress increased significantly in
the presence of negative psychosocial factors, while in male
students the scores of the Phobic anxiety domain increased most
in those who reported parental substance use problems. The
Psychoticism, Interpersonal-sensitivity, Paranoid ideation, and
Anxiety domains’ scores increased significantly in those male
students who had experienced abuse. Based on these results
it can be hypothesized that Swedish female adolescents in a
given sociocultural environment do not respond unanimously
with increased anxiety, suspicion, depression, interpersonal-
sensitivity, and psychotic symptoms, but that a few of them may
react with increased anger and hostility. Hardy et al. (76) studied
gender differences in moral ideal self, the conceptualization of
moral identity in relation to altruistic, aggressive, and norm-
breaking behaviors of adolescents. They found that female
adolescents had higher levels of moral ideal self than their male
mates, and that moral ideal self was negatively correlated with
aggression. It may appear that their results contraindicate our
hypothesis. However, we argue that differences in the impact of
cultures (Hardy and colleagues’ study originating from US while
our study is from Sweden where strong feministic ideologies

in social, economic and political arenas are well-known
components of the culture) and the differences in outcome
measures (aggression and norm-breaking behavior vs. hostility)
may allow both postulates. The presence of negative psychosocial
factors in the present study did not significantly increase the
presence of any of the somatic problems. However, the risk of
having epilepsy, rheumatological problems, gluten intolerance
(celiac), migraine, and constipation increased dramatically for
participants who had negative psychosocial experiences.

As described previously negative environmental
circumstances can change adolescent brain development
on both a structural and functional level (77–79). Findings like
that may contribute to—or explain—the increased prevalence of
epilepsy in the studied group. As a consequence, or as a separate
cascade, negative life events, such as being abused, might
enhance biological susceptibility by an accelerated response to
stressors, which augment the probability for inducing epileptic
activity (80). Similarly, an increased risk for incidents of migraine
could be explained by the neurological effects of abuse on brain
functions (81) and amplified stress that can be involved in
migraine pathogenesis (82).

The relationship between negative psychosocial factors and
gastrointestinal problems is not a new finding. The experience
of abuse is coupled to multi-component psycho-physiological
consequences, which influence gastrointestinal reactivity, either
directly or as a consequence of psychological comorbidities (83).
This can occur via gut motility changes, especially as there is a
variety of neural and humoral pathways that link the brain and
the gut, which may be influenced by stress exposure (84). The
exposure to stress alters the brain-gut interactions, leading to
the development of a broad array of gastrointestinal disorders
(85, 86). It is also important to recognize that gastrointestinal
problems and neurological problems are closely linked to each
other (87, 88).

The augmentation of the risk of having rheumatological
problems in students who report negative psychosocial
factors highlights the role of multiple stressors and increasing
vulnerability to autoimmune disease. In a recent Swedish register
study, including data from over 100,000 adult patients with
stress-related disorders, 10 times as many matched unexposed
individuals, and in more than 120,000 full siblings the association
between stress-related disorders and autoimmune diseases were
further proven, mainly in younger ages (89). Dube et al. (90)
found in their study that individuals reporting two or more
traumatic childhood events were at a 100% increased risk for
rheumatic disease compared with those with no childhood
trauma. The mechanisms presumed to underlie the associations
between negative psychosocial factors and rheumatic problems
include stress-related changes in the functioning of the
autonomic, neuroendocrine, and/or immune systems (91).

STRENGTHS AND LIMITATIONS

There are several limitations to be recognized in the present
study. The MeSHe project has a cross-sectional design;
consequently, no conclusions about causal associations can be
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drawn from the collected data. In addition, the data collection
was limited to one high school in West Sweden and therefore,
generalization of the results should be cautiously made. However,
in that school the response rate was high (70%), which is a
strength of our study. The high response rate is the result of
the organized data collection during teacher supervised classes—
while still ensuring anonymity to all respondent. Students with
reading or writing disabilities, attention problems, and other
complaints, were offered extra time and special pedagogue’s help
in the understanding of the survey. Therefore we can assume
that the final study population was a representative sample. An
obvious limitation of the study is that the data collection is based
on self-report. Although, it has been shown that self-reported
data are accurate when individuals understand the questions
and when there is a strong sense of anonymity. Considering
the existence of different diagnoses among respondents, it
is suggested that self-report may be used as a proxy, when
register data are unavailable (92). Importantly, the survey utilizes
previously validated instruments for data assessment, and that is
also a strength of our study.

CONCLUSION

The results of the present study strengthen previous findings
on gender differences in level of psychological distress and the
significant impact of negative psychosocial factors on adolescents’
physical and mental health. The study also presents new evidence
about the decisive effect of culture and societal norms on the
perception of threat and problem areas in the youths’ life. The
study concludes that the majority in the sample of Swedish high
school students in 2018 reported none or very little psychological
distress and none or only one somatic complaint. The most
frequent psychological distress was coupled to obsession, anxiety,
and the most frequent somatic complaint was allergy. Female
students reported a higher level of psychological distress, but
similar frequency of somatic complaints as their male classmates.
The impact of parental substance use and the adolescents’
experience of physical and/or psychological abuse seem to be
substantial and a threat toward their mental health.

FUTURE RESEARCH

In future studies focusing on the enhancement of adolescent
health and well-being we would suggest research approaches
that are based on holistic methodology. The association between

somatic and mental health and their susceptibility to the
individual’s unique and complex bio-psycho-social matrix is
well-known and accepted today. However, health-, social care
and educational systems are not yet adapted to this new and
important knowledge. A significant, first step must be to make
this comprehension available to all those who promote a life-long
learning perspective and ensure that new academic programs are
build on interdisciplinary grounds and holistic awareness.
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