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Abstract

Background: Adolescents are reporting increasing symptoms of anxiety, depression and somatization and an
increase in perceived stress is a plausible explanation. The first aim of this study was to examine the occurrence of per-
ceived stress and health outcomes in adolescents, and to evaluate if there are any sex differences. The second aim was
to investigate if there is an association between perceived stress and the health outcomes and, if so, possible gender
differences in this association. The third aim was to compare samples of adolescent girls and boys from two different
European countries to enhance the generalizability of potential findings.

Methods: The sample included 636 students from Sweden and Bulgaria, aged 15-16, 164 (58% males, 41% females,
1% not specified) from Sweden and 472 (71% males, 28% females, 1% not specified) from Bulgaria. Perceived stress

and somatic symptoms than the boys.

and health outcomes were measured by the 14-item “Perceived Stress Scale” (PSS-14), and a shorter version of the
questionnaire "Children and Young People in Sk&ne" (Folkhalsoenkaten, FHE), respectively. T-test and Chi? and/or
Fisher's exact test was used to compare results between boys and girls from the PSS-14 and health outcomes. The
association between PSS and the health outcomes was assessed using Spearman’s rank correlation and comparisons
between boys and girls were calculated using linear regression.

Results: There were significant associations between perceived stress and psychiatric symptoms in all groups. Ado-
lescent girls in both Sweden and Bulgaria consistently reported higher levels of perceived stress and more psychiatric

Conclusions: Evaluating methods for lessening the perception of stress, and their clinical presentation, should be
considered in order to reduce the occurrence of psychiatric symptoms in adolescents.

Keywords: Perceived stress, Adolescent, Cross-cultural, Sex differences

Background

An increase in psychiatric disorders has been reported
worldwide since the 1990s [1], although this trend has
been noticeable ever since the end of World War II [2—4].
This increase also includes younger individuals; depres-
sion is now the number one cause of illness and disabil-
ity in adolescents in Europe, as well as globally [5]. In the
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European region, mental health and behavioural disor-
ders account for approximately 30% of the total burden
of disease among adolescents [5], whereof slightly more
than half is related to internalizing mental health prob-
lems such as depression and anxiety [6].

The findings that adolescents are reporting increasing
symptoms of anxiety, depression and somatization [6—
11] is of concern. When these symptoms are intense,
and appear often, the diagnostic criteria for psychiatric
disorder are sometimes met [12]. In a survey from 2021
among 40 000 Swedish individuals 16—84 years of age,
a total of 22% of young women and 11% of young men
(16-29 years of age) reported such serious symptoms
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of reduced mental wellbeing that the symptoms were
assessed to match the graveness of an established psy-
chiatric disorder [13].

However, also when failing to fully meet the diagnos-
tic criteria for disease, the complaints can still be severe
enough to deserve attention [14]. Half of all people who
develop psychiatric disorders have their first symptoms
by the age of 14, and it is likely that adolescents who
receive appropriate care may suffer less from psychiat-
ric disorders throughout their life [5].

The largest increases in psychiatric and somatic
symptoms have been observed among young women
[8]. In addition, women are still more likely than men
to exhibit psychiatric and somatic symptoms [8, 10].
Adolescent girls tend to report such symptoms more
often than boys, while boys more often than girls report
good self-rated health and high life satisfaction [8]. The
same pattern, with girls reporting more psychiatric and
somatic symptoms than boys, has been observed in
several other studies [4, 9, 15], including studies using
validated scales [10, 16].

As perceived stress and psychiatric and somatic
symptoms are closely intertwined, influencing the mag-
nitude of the multidirectional relationships, classic
scientific methods used for determining causal relation-
ships are difficult to interpret [17, 18]. However, it has
been suggested that the reported increase in psychiatric
and somatic symptoms might be due to an increase in
perceived stress [6, 12], and correlations between per-
ceived stress and reported health complaints, including
psychiatric symptoms, have indeed been observed [10,
16].

Moreover, when asking adolescents themselves to
reflect on the increase in such symptoms, they instinc-
tively propose an increase in stress-exposure, composed
of, e.g. high performance requirements in society, free-
dom of choice (with corresponding individual respon-
sibility), media-exposure and schoolwork, as possible
mechanisms [4].

Both psychiatric and somatic symptoms might there-
fore be interpreted as reactions to perceived stress
[19]. Additionally, an individual perceives stress if the
demands, in the individual’s experience, is greater than
they believe they can manage. The definition does not
take actual, objective conditions into consideration,
nor the individual’s objective ability to handle the situa-
tion [20]. A certain exposure might thus not necessarily
result in the same amount of perceived stress in different
individuals or populations. Instead, in such a model, the
development of symptoms would rather depend on the
cumulative sum of the actual amount of stress-exposure,
the individual’s perception of that stress, as well as the
individual’s ability to handle the stress.
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Although an increase in perceived stress over time
is a plausible, and often suggested, explanation for the
observed increase in psychiatric and somatic symp-
toms in society, research linking perceived stress and
the occurrence of psychiatric and somatic symptoms is
scarce. In the present study, the first aim was to exam-
ine the occurrence of perceived stress and several health
outcomes in adolescents and to evaluate if there are any
gender differences. The second aim was to investigate if
there is an association between perceived stress and the
health outcomes and, if so, possible gender differences in
this association. The third aim was to compare samples
of adolescent girls and boys from two different European
countries to enhance the generalizability of potential
findings.

Methods

This study is part of a larger study aiming at comparing
differences and changes in personality characteristics in
two European countries over time, with data collected at
two different time points with approximately 25 years in
between. The current study is based on the most recent
data collection that took place in 2015-2016. The par-
ticipating schools were chosen from different areas of
two cities to obtain a representative study sample from
all social groups. The Swedish schools were situated
in Visteras, a city with a population of around 145 000
individuals in 2015. The Bulgarian schools were situated
in Sofia, which had a population of around 1.3 million
inhabitants in 2015. Sweden and Bulgaria are different
in several aspects but also similar, i.e. both countries are
located in Europe, are relatively secular with a Christian
past and with a language that is almost exclusively spo-
ken within the country. The populations of Bulgaria and
Sweden in 2016 were 7.2 and 9.9 million inhabitants,
respectively [21].

All students, which were aged 15-16 years in the par-
ticipating schools, received a written invitation in class,
containing information about the study’s aims and pro-
cedures. Inclusion criteria were ability to read and write
the national language; however, no student was excluded
due to this. The students who wanted to participate
signed a document of informed consent. The participa-
tion rate for the Swedish adolescents was 70% and for
the Bulgarian adolescents it was 77%. The reasons why
students did not answer the questionnaire could be sick-
leave, non-approved absence from class, or that they
actively chose not to participate in the survey.

The sample included 636 students, 15-16 years of age.
Of these, 164 (58% boys, 41% girls) were from Sweden
and 472 (71% boys, 28% girls) were from Bulgaria. We
used a self-reported, dichotomous ("boy or girl") item for
gender identity.
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The data were collected between October and Decem-
ber 2016 in Sweden and between October 2015 and
February 2016 in Bulgaria. The data were collected dur-
ing a designated school lesson, and all the participat-
ing students answered the questionnaires individually,
with a teacher present to clarify questions from the stu-
dents if necessary. All questionnaires were completed
anonymously.

Questionnaires

Perceived stress scale (PSS)

The measurements of perceived stress were based on
the widely used 14-item Perceived Stress Scale (PSS-14),
constructed as a five-point Likert-scale. Scores range
from 0-56, with higher scores indicating greater per-
ceived stress. The PSS focuses on how the individual
experiences the situation and does not reveal anything
about the objective magnitude of stressors. The underly-
ing constructs of the PSS are interpreted and measured
in the same way independently of gender [22-24]. Pre-
vious evaluations have demonstrated a high test—retest
reliability and internal consistency [22, 25-27]. A review
of 11 studies confirmed that the instrument has good
internal consistency, reliability and good test—retest reli-
ability over two days to four weeks [28]. Perceived stress
measures are reported to have higher ecological validity
than physiological response parameters and self-reported
psychiatric symptoms, as it examines the extent to which
a person subjectively experiences life situations as stress-
ful, beyond the mere incidence of these specific events
during a given period of time [24]. The PSS has been
empirically validated in college students [28] and has
been used in adolescents in clinical and normal popula-
tions to predict outcomes such as depression, anxiety and
academic achievement [29]. The PSS-14 was translated
to Swedish by Eskin & Parr in 1996 [23]. The translation
was reported to have a high reliability in terms of internal
consistency with an alpha coefficient of 0.82, i.e. well in
line with the original coefficients of 0.84—86 acquired by
Cobhen in their original study [22]. The Bulgarian version
of the PSS-14 has also been shown to have a high reliabil-
ity with an alpha coefficient of 0.80 in a study from 2008
[26].

Region Skane’s Public Health Survey—Children and Young
People in Skane (In Swedish: Folkhdlsoenkaten, FHE)

For measurement of different health outcomes, we used
a shorter version of the same questionnaire that is used
in Region Skéne’s Public Health Survey, Children and
Young People in Skane (Folkhdlsoenkdten, FHE). The
original FHE was constructed in 2012. It consists of six
different sections: "Demographics”, "Health and Well-
being", "Life-style habits", "Social relations and safety",
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"School” and "Belief in the future" [30]. All items in the
present study came from the 20-item section "Health and
well-being". We selected all the items that were consid-
ered relevant for measurement of psychiatric and psy-
chosomatic symptoms, in total eleven items.

It investigates living conditions, health outcomes and
living habits among school students in grade six, grade
nine and year two in high school. The survey contains
questions about the student, family, health, accidents, lei-
sure habits, eating habits, sleep, alcohol, tobacco, drugs,
gambling habits, social relations, school and hope for the
future. The questionnaire was tested and evaluated by
school students in a pilot-study before broader use. The
internal non-response rate is low, and the vast majority of
items have an internal non-response rate below 5%. Sev-
eral of the questions are also included in various national
surveys, which allows for national comparisons [30]. The
first comprehensive public health survey among children
and young people was conducted in 2012 in collaboration
between Region Skéne and the Municipality of Skane.
A follow-up was published in 2016 [31], and the latest
report from the most recent survey conducted in 2021 is
also available [32].

Statistics
STATA version 14 (Stata Corp LP) was used for all statis-
tical analyses.

The data obtained from the FHE is ordinal in its nature
and, hence, no imputation could be made, nor could any
measure of variability be reported. The scores from PSS
are presented as means, with standard deviations (SDs) in
brackets. We used mean imputation to account for miss-
ing data, using the individual’s mean, as this approach
is intuitively easy to understand and compares well with
both single regression and multiple imputation [33]. If
less than (or equal to) 50% was missing of the 14 items
in PSS, the missing items were imputed with the mean
of the non-missing items for that individual. If more
than 50% of the 14 items in PSS was missing, the whole
scale was set to be missing. The Swedish adolescents had
more missing values on PSS than the Bulgarian adoles-
cents, and boys had more missing values than girls in
both countries. The imputed cases had slightly lower PSS
score than the complete cases. By stratifying for com-
plete cases, imputed cases and missing cases (Table 1) we
analyzed possible implications of the missing data. We
repeated our analyses using only participants with com-
plete PSS (Additional file 2: Table S2). The results were
similar and did not change our conclusions.

T-test and Chi® and/or Fisher’s exact test was used to
compare results between boys and girls from the PSS
total score and health outcomes. The strength and direc-
tion of association between PSS and the health outcomes
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Table 1 Descriptive data of participants stratified by complete cases, imputed cases and missing cases in PSS and FHE

Sweden Bulgaria

All Boys Girls All Boys Girls
Included in the study, number (%) 164 95 (58) 67 (41) 472 333(71) 132 (28)
Complete cases? on PSS, number (%) 125 (76) 72 (76) 52(78) 426 (90) 298 (89) 122(92)
PSS total score, mean (SD) 273(7.8) 26.1(8.1) 289 (7.0) 24.0(7.2) 22.7 (6.9) 27.0(7.0)
Imputed cases® on PSS, number (%) 23(14) 12(13) 11(16) 43 (9) 32(10) 10 (8)
PSS total score, mean (SD) 259(8.2) 23.7(9.8) 28.2 (5.5) 218(7.1) 214 (6.9) 23.0(8.2)
Missing cases® on PSS, number (%) 16 (10) 11012) 4 (6) 3(0.6) 3(0.9) 0(0)
Complete cases® on FHE, number (%) 123 (75) 72 (76) 50 (75) 419 (89) 290 (87) 124 (94)
PSS total score, mean (SD) 27.1(7.9) 25.7 (84) 289 (6.9) 23.6(7.2) 22.3(6.9) 26.7 (7.1)
Missing cases® on FHE, number (%) 41 (25) 23 (24) 17 (25) 53(11) 43 (13) 8 (6)
Number of missing questions, mean (min — max) 22(1-11) 1.8 (1-8) 2501-11) 25(1-12) 25(1-12) 23(1-7)
PSS total score, mean (SD) 27.1(7.6) 25.9(8.6) 283 (6.3) 25.1 (6.9) 24.9 (6.4) 26.7 (8.2)
Response sample, number (%) 147 (90) 84 (88) 63 (94) 462 (98) 330(99) 132 (100)
PSS total score, mean (SD) 27.1(7.8) 25.8(84) 28.8(6.7) 23.8(7.2) 226 (6.9) 26.7 (7.1)

2 All 14 items on PSS were complete

b |f less than or equal to 50% missing of the 14 items in PSS, the missing items were imputed with the mean of the non-missing items

€ If more than 50% missing of the 14 items in PSS, the scale was set to missing
4 All 12 questions in the health questionnaire were complete
€ At least one of the 12 questions was missing on FHE

fComplete and imputed cases in PSS and complete information on sex

was assessed using Spearman’s rank correlation and is
presented as p=rho. Rho=1 represents a maximal posi-
tive association, rho=1 represents a maximal negative
association, and rho=0 represents no association at all.
A sensitivity analysis was performed to account for clus-
tered observations within classes using generalized esti-
mating equations (GEE) that gave similar results.

The p-values for comparisons between boys and girls in
the associations were calculated using linear regression
and adding an interaction term: health outcome*sex. A
similar model was used when examining possible differ-
ences between the two countries, using the interaction
term health outcome*country (Additional filel: Table S1).

We used a basic significance level of p<0.05 for all
comparisons. We then used the Bonferroni method to
correct for multiple comparisons. For the results in each
table the significance level of a was divided by the num-
ber of tests performed. For example, in Table 2, with 26
different tests, a significance level of 0.05/26 ~ 0.002
was used when interpreting the data. Using the Bonfer-
roni method is a conservative strategy that leads to an
increased risk for type II errors, and it has been argued
that no correction for multiple analyses is needed when
working with data obtained from actual observations
[34]. However, we performed a Bonferroni correction
where most of the results remained significant. There-
fore, our conclusion remains unchanged even when using
this more conservative method.

Results

A total of 165 students consented to participate in the
study in Sweden. One boy was excluded because of an
incomplete questionnaire. In total, 46 students had no
information on class. Two individuals had missing infor-
mation on sex. In total, nine classes from three different
schools with, on average, 13 students in each class par-
ticipated from Sweden. A total of 472 students consented
to participate in Bulgaria. Seven individuals had no
information on sex. In total, 26 classes from six different
schools with on average 18 students in each class partici-
pated from Bulgaria (Table 1).

The girls in both Sweden and Bulgaria reported higher
scores on the PSS-scale than the boys within the same
country (Table 1, Fig. 1 and Table 2).

A higher proportion of the Swedish adolescents, both
boys and girls, reported PSS-values in the two upper
quartiles (PSS total score divided into quartiles, 0-13,
14-27, 28-41, 42-56), compared with the Bulgarian ado-
lescents (Swedish boys 65%, Bulgarian boys 24%) (Swed-
ish girls 67%, Bulgarian girls 41%) (Table 2).

Girls in both Sweden (p=0.01) and Bulgaria
(p=0.002) reported that they were more stressed by
their schoolwork than the boys in the same country.
Girls also reported feeling low (Sweden p<0.0001,
Bulgaria p=0.003), being irritated (Sweden p=0.03,
Bulgaria p<0.0001), being anxious (Sweden p=0.01,
Bulgaria p<0.0001), feeling dizzy (Sweden p=0.05,
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Table 2 PSS total score and health outcomes in Sweden and Bulgaria, separated and compared between boys and girls
Sweden (hn=162) Bulgaria (n =465)
Boys (n=95) Girls (n=67) p-value® Boys (n=333) Girls (n=132) p-value®
PSS total score, imputed?®
Number (%) 84 (57) 63 (43) 330(71) 132 (29)
Mean (SD) 25.8(84) 28.8(6.7) 0.02 226(6.9) 26.7(7.1) <0.0001
Range 2,39 12;42 2,50 12;44
Quartiles® (%) 8/39/52/13 2/38/57/10 8/68/22/2 2/57/39/2
Health outcomes from questionnaire, number (%):
How are you, in general?
Very good 41 (44) 19 (30) 0.04 124 (38) 46 (35) 0.10
Good 40 (43) 27 (43) 143 (44) 52 (40)
Reasonable 11012) 12 (19) 52(16) 30 (23)
Bad () 4(6) 4(1) 2(2)
Very bad (1) 12 2(1) 0(0)
Do you feel content with yourself?
Yes, mostly 55(58) 32 (49) 0.09 160 (49) 52 (40) 0.14
Yes, sometimes 37 (39) 25 (38) 158 (49) 73 (56)
No, almost never 3(3) 8(12) 7(2) 54)
Do you feel stressed by your schoolwork?
Not at all 14(16) 4(6) 0.01 93 (29) 24(18) 0.002
A little 46 (51) 25(39) 126 (39) 51(39)
Pretty much 25 (28) 22 (34) 64 (20) 22(17)
Much 5(6) 13 (20) 42 (13) 35(27)
How often have you had the following problems in the last 6 months?
Felt low
Every day 2(2) 8(13) <0.0001 10 (3) 15(12) 0.003
> 1 time/week 10(11) 14 (22) 35(11) 35(27)
About 1 time/week 7(8) 11(17) 46 (14) 37 (29)
About 1 time/month 25 (28) 17 (27) 98 (31) 19 (15)
Seldom/never 45 (51) 14 (22) 129 (41) 23(18)
Irritated/bad mood
Every day 7(8) 8(13) 0.03 13(4) 23(17) <0.0001
> 1 time/week 19 (21) 12 (19) 86 (26) 47 (36)
About 1 time/week 19 (21) 22 (35) 99 (30) 33(25)
About 1 time/month 23 (25) 9(14) 64 (19) 18 (14)
Seldom/never 23 (25) 12 (19) 67 (20) 11(8)
Anxious/worried
Every day 3(3) 3(5) 0.01 10) 14(11) <0.0001
> 1 time/week 4(4) 10 (16) 35(11) 29 (22)
About 1 time/week 100171) 11017) 61(19) 44 (33)
About 1 time/month 23 (26) 16 (25) 83 (25) 29 (22)
Seldom/never 50 (56) 24 (38) 136 (42) 16 (12)
Feeling dizzy
Every day 1(1) 2(3) 0.05 13(4) 7 (5) 0.001
> 1 time/week 4 (4) 5(8) 27 (8) 16 (12)
About 1 time/week 10 (11) 12(19) 27 (8) 23(18)
About 1 time/month 20 (22) 17 (27) 67 (20) 29 (22)
Seldom/never 55(61) 27 (43) 195 (59) 56 (43)
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Table 2 (continued)
Sweden (n=162) Bulgaria (n =465)
Boys (n=95) Girls (n=67) p-value© Boys (n=333) Girls (n=132) p-value©
Stomach ache
Every day 2(2) 3(5) 0.03 5(2) 4 (3) <0.000
> 1 time/week 2(2) 7071 16 (5) 16 (12)
About 1 time/week 100171) 9(14) 30(9) 30(23)
About 1 time/month 30(33) 31 (49) 86 (27) 56 (43)
Seldom/never 48 (52) 13(21) 180 (57) 23(18)
Headache
Every day 2(2) 2(3) <0.0001 5() 6 (5) <0.0001
> 1 time/week 4 (4) 9(14) 34(11) 33(25)
About 1 time/week 9(10) 18 (29) 47 (15) 27 (21)
About 1 time/month 32(34) 21(33) 97 (30) 33 (25)
Seldom/never 46 (49) 13(21) 136 (43) 31 (24)
Restless sleep
Every day 5(5) 5(8) 0.54 13(4) 9(7) <0.0001
> 1 time/week 5(5) 4 (6) 18 (6) 14 (11)
About 1 time/week 14 (15) 10 (16) 19 (6) 17 (13)
About 1 time/month 17 (18) 12 (19) 49 (15) 27 (20)
Seldom/never 51 (55) 31 (50) 228 (70) 65 (49)
How often have you felt happy in the last 6 months?
Every day 35(38) 27 (43) 0.13 148 (45) 59 (46) 0.92
> 1 time/week 26 (28) 18 (29) 146 (45) 55 (43)
About 1 time/week 17 (18) 13(21) 21 (6) 10 (8)
About 1 time/month 5(5) 1) 5() 3(2)
Seldom/never 10(11) 4(6) 7(2) 2(2)
How easy is it for you to talk to adults?
Very easy 20(22) 13 (20) 0.60 26 (8) 9(7) 0.72
Easy 13 (15) 17 (27) 55(17) 30(23)
Neither easy nor difficult 26 (29) 15 (23) 76 (24) 27 (21)
Difficult 16 (18) 9(14) 68 (21) 34 (26)
Very difficult 14 (16) 10 (16) 96 (30) 30(23)

2 If more than 50% missing, the scale was set to missing. If less than or equal to 50% missing, the missing items were imputed with the mean of the non-missing items

b PSS total score divided into quartiles, 0-13, 14-27, 28-41, 42-56
¢ P-value for test (t-test or chi® test/fisher exact test) between boys and girls

Bulgaria p=0.001), having stomach ache (Sweden
p=0.03, Bulgaria p<0.0001) and headache (Sweden
p<0.0001, Bulgaria p<0.0001) to a higher extent than
boys in both countries (Table 2). Most of these results
remained significant also after the Bonferroni correc-
tion (i.e. a p-value below 0.002).

In both countries, girls reported feeling worse than
the boys on the question “How are you, in general?’
which reached significance among the Swedish sam-
ple, (p=0.04), and was a trend in the Bulgarian sam-
ple (p=0.10), albeit without the Bonferroni correction
(Table 2).

In Bulgaria, the girls reported higher frequency of
restless sleep than the boys (p-value<0.0001, Table 2).
In Sweden, there was no difference between the sexes
regarding restless sleep (p-value 0.54).

No significant difference between the sexes (Sweden
p=0.13, Bulgaria p=0.92) was observed in either coun-
try on the questions “How often have you felt happy in
the last 6 months?” or “How easy is it for you to talk to
adults?” (Sweden p=0.60, Bulgaria p=0.72) (Table 2).

There was an association (assessed with Spearman’s
rank correlation and expressed in p (rho)), between per-
ceived stress and feeling stressed by schoolwork for both
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boys and girls, in both countries and in Bulgaria also with
a Bonferroni correction calculated as 0.05/72=0.00069
for Table 3 (Swedish boys borderline significant, p=0.22,
p=0.05, Bulgarian boys p=0.30, p <0.0001, Swedish girls
p=0.30, p=0.02, Bulgarian girls p=0.32, p=0.0002).
In all groups, the association between perceived stress
and feeling low (Swedish boys p=0.3, p=0.008, Bul-
garian boys p=0.38, p<0.0001, Swedish girls p=0.43,
p=0.0005, Bulgarian girls p=0.51 p<0.0001), being irri-
tated (Swedish boys p=0.49, p<0.0001, Bulgarian boys
p=0.37, p<0.0001, Swedish girls p=0.46, p=0.0002,
Bulgarian girls p=0.54, p <0.0001), significant also with a
Bonferroni correction. The association with feeling dizzy
(Swedish boys p=0.26 p=0.02, Bulgarian boys p=20.35,
p<0.0001, Swedish girls p=0.28, p=0.03, Bulgarian girls
p=0.56 p<0.0001) was significant in all groups, but after
the Bonferroni correction only in the Bulgarian sample.

Table 3 Association between PSS (total score) and health outcomes using spearman rank correlation, rho (p), in Sweden and Bulgaria,

separated and compared between boys and girls

Sweden (n=147)

Bulgaria (n =462)

Boys (n=2384) Girls (n=63) Diff Boys (n=330) Girls (n=132) Diff
p (p-value) p (p-value) p-value® p (p-value) p (p-value) p-value®
How are you, in general?
Very good—very bad 0.13(0.25) 0.38 (0.003) 0.10 044 (<0.0001) 0.60 (<0.0001) 0.08
Do you feel content with yourself?
Yes, mostly—No, almost never 0.08 (0.45) 0.33(0.01) 0.19 0.37 (<0.0001) 0.49 (<0.0001) 0.32
Do you feel stressed by your schoolwork?
Not at all—Much 0.22 (0.05) 0.30(0.02) 0.76 0.30 (<0.00071) 0.32 (0.0002) 0.85
How often have you had the following problems in the last 6 months?
Felt low
Seldom or never—Every day 0.3 (0.008) 0.43 (0.0005) 0.72 0.38 (<0.0001) 0.51 (<0.0001) 0.49
Irritated/bad mood
Seldom or never—Every day 0.49 (<0.00071) 0.46 (0.0002) 035 0.37 (<0.00071) 0.54 (<0.0001) 0.15
Anxious/worried
Seldom or never—Every day 0.22 (0.05) 0.42 (0.0008) 0.91 0.37 (<0.0001) 0.54 (<0.0001) 0.10
Feeling dizzy
Seldom or never—Every day 0.26 (0.02) 0.28 (0.03) 0.51 0.35 (<0.0001) 0.56 (<0.0001) 0.46
Stomach ache
Seldom or never—Every day 0.13(0.25) 0.09 (0.48) 092 0.23 (<0.0001) 0.34 (0.0001) 0.85
Headache
Seldom or never—Every day 0.01 (0.90) -0.21 (0.10) 0.26 0.22 (0.0001) 0.22 (0.01) 0.60
Restless sleep
Seldom or never—Every day 0.05 (0.65) 0.28 (0.03) 0.58 0.18(0.0071) 0.33 (0.00071) 0.27
How often have you felt happy in the last 6 months?
Every day—Seldom or never 0.009 (0.94) 0.48 (0.0001) <0.0001 0.29 (<0.0001) 0.30 (0.0006) 0.54
How easy is it for you to talk to adults?
Very easy—\Very difficult 0.18(0.11) 0.16 (0.23) 0.65 0.01 (0.79) 0.13(0.14) 0.21

@ P-value for test between boys and girls using linear regression with an interaction term (health outcome*sex)
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There was also an association between perceived stress
and being anxious (Swedish boys p=0.22, p=0.05, Bul-
garian boys p=0.37, p<0.0001, Swedish girls p=0.42,
p=0.0008, Bulgarian girls p=0.54, p<0.0001) and
remained significant also with a Bonferroni correction in
all groups except among the Swedish boys where it was
only borderline significant. The associations were simi-
lar between boys and girls, which was confirmed by the
non-significant interaction tests where all p-values were
higher than 0.08. (Table 3).

There was no significant association between perceived
stress and the question “-How easy is it for you to talk
to adults?” for boys and girls in neither of the countries
(Swedish boys p=0.11, Bulgarian boys p=0.79, Swedish
girls p=0.23, Bulgarian girls p=0.14) (Table 3).

In Sweden, there was a significant difference (also after
the Bonferroni correction) between girls and boys in the
association between perceived stress and the question
“-How often have you felt happy in the last 6 months?”
(p-value from interaction test<0.0001) where Swedish
boys reported no such association (p=0.009, p=0.94) in
contrast to the girls (p=0.48, p=0.0001).

No gender differences in the associations between per-
ceived stress and any of the health outcomes were seen
in Bulgaria (all p-values from interaction tests> =0.08)
although nearly all associations were stronger for girls
compared to boys (Table 3).

The Swedish boys reported their strongest significant
association between perceived stress and being irritated/
in a bad mood (p=0.49, p<0.0001), followed by (in
descending order of association (but no longer signifi-
cant after the Bonferroni correction) feeling low (p=0.3,
p=0.008) and feeling dizzy (p=0.26, p=0.02) and with
a borderline significant association between perceived
stress and feeling stressed by schoolwork (p=0.22,
p=0.05) and feeling anxious or worried (p=0.22,
p=0.05). The Swedish boys reported no significant asso-
ciation between perceived stress and feeling content
with oneself (p=0.45), having stomach ache (p=0.25),
having headache (p=0.90), experiencing restless sleep
(p=0.65), feeling happy (p=0.94), general wellbeing
(p=0.25) or ability to talk to adults (p=0.11) (Table 3).

The Swedish girls had the strongest significant asso-
ciation between perceived stress and feeling happy
(p=0.48, p=0.0001), followed by (in descending order
of association), being irritated/in a bad mood (p=0.46,
p=0.0002), and feeling low (p=0.43, p=0.0005).
The following associations were not significant after
the Bonferroni correction; feeling anxious or wor-
ried (p=0.42, p=0.0008), general wellbeing (p=0.38,
p=0.003), feeling content with oneself (p=0.33,
p=0.01), feeling stressed by schoolwork (p=0.30,
p=0.02), feeling dizzy (p=0.28, p=0.03), and
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experiencing restless sleep (p=0.28, p=0.03). They
reported no significant association between perceived
stress and having stomach ache (p =0.48), having head-
ache (p=0.10) or ability to talk to adults (p=0.23)
(Table 3).

The Bulgarian boys had the strongest significant asso-
ciation between perceived stress and general wellbe-
ing (p=0.44, p<0.0001), followed by (in descending
order of association), feeling low (p=0.38, p<0.0001),
being irritated/in a bad mood (p=0.37, p<0.0001),
feeling content with oneself (p=0.37, p<0.0001), feel-
ing anxious or worried (p=0.37, p<0.0001), feeling
dizzy (p=0.35, p<0.0001), feeling stressed by school-
work (p=0.30, p<0.0001), feeling happy (p=0.29,
p<0.0001), having stomach ache (p=0.23, p<0.0001),
and having headache (p=0.22, p=0.0001). The asso-
ciations between PSS and experiencing restless sleep
(p=0.18, p=0.001) was not significant after the Bon-
ferroni correction. They reported no significant asso-
ciation between perceived stress and ability to talk to
adults (p=0.79). (Table 3).

The Bulgarian girls reported their strongest significant
association between perceived stress and general well-
being (p=0.60, p<0.0001), followed by (in descending
order of association), feeling dizzy (p=0.56, p <0.0001),
being irritated/in a bad mood (p=0.54, p<0.0001), feel-
ing anxious or worried (p=0.54, p<0.0001), feeling
low (p=0.51, p<0.0001), feeling content with oneself
(p=0.49, p<0.0001), having stomach ache (p=0.34,
p=0.0001), experiencing restless sleep (p=0.33,
p=0.0001), feeling stressed by schoolwork (p=0.32,
p=0.0002), feeling happy (p=0.30, p=0.0006). The
association with having headache (p=0.22, p=0.01)
was no longer significant after the Bonferroni correc-
tion. They reported no significant association between
perceived stress and ability to talk to adults (p=0.14)
(Table 3).

When comparing the countries (Additional filel:
Table S1), the Bulgarian adolescents had a tendency
towards stronger associations (with higher rho-val-
ues and lower p-values) than Swedish adolescents for
almost all health outcomes in both boys and girls, but
the differences did not reach statistical significance.
The only exceptions was that compared to the Swedish
boys (p=0.08, p=0.45), the Bulgarian boys (p=0.37,
p<0.0001) had a significantly stronger association
between perceived stress and feeling happy (p <0.0001),
which remained significant also after the Bonferroni cor-
rection (calculated to 0.05/72=0.00069), whereas the
association between perceived stress and general well-
being (Swedish boys-Bulgarian boys p=0.001, Swedish
girls-Bulgarian girls p=0.02), as well as between per-
ceived stress and feeling content with oneself (Swedish
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boys-Bulgarian boys p=0.003, Swedish girls-Bulgarian
girls p=0.02) was no longer significant after the Bonfer-
roni correction.

Discussion

The main findings of this study were the significant asso-
ciations, in both boys and girls, in two different countries,
between perceived stress and psychiatric symptoms.
However, as the data is cross-sectional, we cannot estab-
lish the direction of the association, i.e. if an increase in
perceived stress causes an increase in psychiatric symp-
toms or the opposite. Previous literature suggests that the
relationship between stress and psychiatric symptoms is
indeed bi- or even multi-directional [17, 18].

In accordance with earlier studies, adolescent girls
in both Sweden and Bulgaria consistently reported
higher levels of perceived stress and more psychiatric
and somatic symptoms than the boys. The findings that
girls reported higher demands and more psychiatric
and somatic symptoms is well in accordance with earlier
studies [4, 10, 35], including reports from larger popula-
tion studies [12, 36—38].

Notably, all groups (both boys and girls and Sweden
and Bulgaria) in the present study showed distinct asso-
ciations between perceived stress and the psychiatric
symptoms “feeling irritated’, “feeling low” and “feeling
anxious”. All groups in this study also had an associa-
tion between perceived stress and “feeling stressed from
schoolwork” 1t has previously been reported that girls
feel stressed by their school work to a higher extent than
boys, [31] and, in the present study, the girls in both
countries followed this pattern. A higher proportion of
high school girls experienced stress in their everyday lives
compared with boys of the same age [30]. Before that age
there does not seem to be a difference between girls and
boys neither in stress-levels [30], nor in the reporting of
psychiatric and somatic symptoms [38]. Differences in
social constructions of gender [39, 40], a higher tendency
towards performance-based self-esteem in girls [41] and
girls taking on a larger social responsibility [42] have
further been proposed to lie behind these gender differ-
ences. It has previously been suggested that the reported
increase in psychiatric and somatic symptoms over time,
in both boys and girls, might be due to an increase in per-
ceived stress [6, 12]; additionally, the girls” higher levels of
perceived stress could possibly contribute to the gender
difference in reported psychiatric symptoms observed in
many earlier studies [12, 36-38].

The associations between perceived stress and the
other health outcomes were more diverse. Regarding the
somatic symptoms, all groups in this study had an asso-
ciation only between perceived stress and “feeling dizzy’.
In Bulgaria, “stomach ache” and “headache” were also
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associated with perceived stress, but in Swedish adoles-
cents, no such association was observed.

When examining the associations between perceived
stress and health outcomes from a gender perspective,
almost no significant gender differences in the asso-
ciations between perceived stress and any of the health
outcomes were observed. There was one exception,
with Swedish girls reporting their strongest associa-
tion between perceived stress and “How often have you
felt happy’, whereas the Swedish boys showed no such
association. Girls in Bulgaria generally tended to have
stronger associations than the boys, although no statisti-
cally significant gender differences were observed.

The increase over time in self-reported psychiatric
and somatic symptoms has previously been shown to be
greater among adolescents in Sweden than among ado-
lescents in many other European countries [31]. Almost
60% of the girls in Sweden have reported that they had
at least two psychosomatic symptoms more than once a
week during the past six months, compared with about
40 percent in many other European countries. Among
the Swedish boys, a higher proportion also reported psy-
chosomatic symptoms [43]. This corresponds with the
findings in our study of a high proportion of the Swed-
ish adolescents, both boys and girls, reporting higher
levels of perceived stress than the Bulgarian adolescents.
When dividing the total score from the Perceived Stress
Scale (possible scores range from 0-56) into quartiles,
67% of the Swedish girls reported values in the upper two
quartiles (>28), compared to 41% of the Bulgarian girls.
The corresponding numbers for the boys was 65% of the
Swedish boys and 24% of the Bulgarian boys. For com-
parison, 24.4 was the mean score for both boys and girls
when translating the scale to Swedish [23].

Interestingly, the Bulgarian adolescents showed a
stronger (inverse) association between perceived stress
and “general wellbeing” as well as between perceived
stress and “feeling content” than the Swedish adolescents.
The Bulgarian boys also showed a stronger (inverse) asso-
ciation between perceived stress and “feeling happy” than
the Swedish boys. In essence, the Swedish adolescents
reported higher levels of perceived stress but had weaker
associations to those health outcomes measuring psy-
chological wellbeing than the Bulgarian adolescents. It is
possible that the Swedish adolescents, to a higher extent,
confuse “being stressed” with “being successful” as it has
been shown that in advanced economies being busy may
correlate with elevated status, operating as a signal that
an individual possesses desirable human capital capa-
bilities and is in high demand [44]. However, a possible
downside is increased frequency of being irritated, feel-
ing anxious and feeling low.
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The topic is undeniably quite complex, but we humbly
suggest that the findings from this study may support
the hypothesis that increased levels of perceived stress
may partly explain the increasing frequency of reported
psychiatric symptoms in society. Evaluating methods for
lessening the perception of stress, both by reducing the
actual stress burden (if possible), strengthening coping-
abilities and factors of resilience, should be considered as
methods for reducing the occurrence of psychiatric prob-
lems in adolescents.

Limitations and strengths

The major limitation of this study is the cross-sectional
study design. As with all cross-sectional studies, no con-
clusions on causality can be drawn. To complicate mat-
ters further, perceived stress and psychiatric and somatic
symptoms are known to have a bi-or multidirectional
relationship, often biased by the occurrence of additional
resilience factors such as sleep quality.

The study was further based on self-reported data
rather than objective measures. Perceived stress meas-
ures are, however, by nature self-assessed and reported
to have higher ecological validity than, e.g. physiological
response parameters, as they examine the extent to which
a person subjectively experiences a situation as stressful,
beyond the mere “objective” incidence of these specific
events during a given period of time [24]. The PSS-scale
is constructed with both positive and negative statements
to minimize the risk for acquiescence bias, at the cost of
increasing the risk of negative item bias. As the risk for
negative item bias is known to decrease with increasing
age, literacy and language skill [45] and since the adoles-
cents had at least nine years of schooling and answered
the test in their own language, this should not be a major
issue. Unfortunately, we had no possibility to analyze the
non-responders. It is quite possible that adolescents not
present in school have a different profile of health than
the attending ones. Comparing the population from the
capital in one country to a medium-sized city in the other
is not straightforward. However, we chose schools from
different socioeconomic areas in both cities in order to
enhance comparability.

There are also several strengths in the present study.
The survey was made combining PSS, a reliable, well-
validated scale that has previously been used in compari-
sons between countries, with questions frequently used
in large, national studies. There is still a scarcity of stud-
ies on this age group using questionnaires that are well
defined, validated, reliable, and that have previously been
used in clinically relevant studies on adolescents, and
this study therefore serves as an important contribution
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to previous studies. When selecting the study population
we opted for schools from both countries that differed in
terms of socioeconomic status and academic proficiency
profile, with the aim of obtaining a sample as socioeco-
nomically representative as possible. The participation
rate of 70-77% could be regarded as acceptable if not
good. By examining adolescents from two different Euro-
pean countries we enhanced the generalizability of the
findings.

Conclusion

We found significant associations between perceived
stress and psychiatric symptoms in adolescents. Whereas
experiencing psychiatric symptoms quite certainly
increases the perception of stress, the results from this
study may also support the idea that increased perception
of stress might be a possible explanation for the observed
increase in psychiatric symptoms in society. These find-
ings should be useful for the adolescents themselves as
well as for parents, schoolteachers, health care person-
nel and policymakers. Evaluating methods for lessening
the perception of stress, and their clinical presentation,
should be considered in order to reduce the occurrence
of psychiatric symptoms in adolescents.
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