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Background

Self-reported mental health problems are common 
during adolescence and the problems have increased 
in many countries, including Sweden [1, 2]. Mental 
health problems during adolescence may impair eve-
ryday functioning such as school performance [3] 
and may persist into adulthood, affecting chances of 
education, employment and health [2, 4].

Subjective health complaints (SHCs ) are reported 
more frequently among girls than boys, older than 
younger adolescents and the gender difference in 
reported health complaints increases with age [5-7]. 

Results regarding Sweden are confirmed in other 
Swedish self-reports to children and adolescents [8, 9].

In most European countries, SHCs are reported 
more frequently among adolescents in families with 
low objective socioeconomic status, measured with 
the Family Affluence Scale (FAS) [6, 10]. In Sweden, 
subjective socioeconomic status has been shown to 
be more important for adolescents’ health than 
objective socioeconomic status [11, 12].

The last decades’ increase of mental ill health, both 
mental health problems [13] and mental disorders 
[14], among young people in Sweden is a public health 
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problem with potentially serious consequences for 
both individuals and society [3, 4]. Several attempts to 
identify the main causes of the increase in mental ill 
health have taken place, and changes in the school sys-
tem and the labour market, along with increased indi-
vidualization, have been suggested as potential causes 
[15]. In Sweden, as well as in other countries, there 
has been a discussion whether or not the increase is 
real or reflects changes in reporting [1, 2] and if there 
has been a medicalization of normal, everyday prob-
lems [2]. There is therefore a need for more in-depth 
knowledge of its causes in order to both prevent and 
treat mental ill health.

While the prevalence of SHCs and their social 
determinants among children and adolescents are 
well monitored in many countries, including Sweden, 
less is known about the underlying mechanisms of 
SHCs. They are sometimes referred to as ‘stress-
related’ [10, 16, 17], but few studies have actually 
explored the links between perceived general stress 
and SHCs among children and adolescents.

The Stress and Coping Theory defines stress as a 
relationship between the person and the environ-
ment. The theory consists of four elements: an inter-
nal or external stressor, an appraisal of the stressor, a 
coping strategy and a stress reaction (psychological 
and physical) [18]. The theory states that an individ-
ual’s appraisal and coping of stressors are influenced 
by individual and environmental factors. Pearlin’s 
Stress Process model has a similar approach but 
emphasizes the importance of the social conditions 
in which people live for their health [19]. Thus, poor 
social conditions may both act as chronic stressors 
and negatively influence individual’s coping resources 
and strategies.

In this study, and in line with the Stress and 
Coping Theory, we hypothesize that stressors in ado-
lescents’ daily lives may result in SHCs if they are 
appraised as stressful and met by insufficient coping 
responses. In accordance with the Stress Process 
Model, we also hypothesize that gender, along with 
social conditions, such as migration background, 
family structure and socioeconomic conditions, may 

both act as stressors in themselves and influence ado-
lescents’ coping processes and affect their health (see 
Figure 1).

On the one hand, previous studies have shown 
that self-reported stress is in fact related to both 
somatic and psychological complaints among chil-
dren and adolescents [20-23]. On the other hand, 
there is a lack of studies using composite measures of 
both stress and SHCs and also take social conditions 
into account when looking at the associations. There 
is therefore a need to further explore the association 
between perceived stress and SHCs, focusing on 
social inequalities.

Aims

The overall aim of this study is to do an analysis of 
SHCs and perceived general stress among adoles-
cents in Sweden and analyse their prevalence and 
association. The research questions are:

1. Do levels of SHCs and perceived general stress 
among adolescents vary with gender, migration 
background, family structure and socioeconomic 
conditions?

2. Is there an association between perceived general 
stress and SHCs among adolescents, and if so, 
does the association vary with gender, migration 
background, family structure, and socioeconomic 
conditions?

Methods

Data

Data from the baseline (2015−2019) of the STudy of 
Adolescence Resilience and Stress (STARS), com-
prising 2283 children from 54 schools in 16 munici-
palities in the region of Västra götaland, were used. 
Schools were selected from areas with various socio-
economic contexts. With consent from the principals, 
researchers visited 7th grade classes to inform stu-
dents and their teachers about the study. next, 

Figure 1. The potential links between social conditions, stress and subjective health complaints.
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information letters were sent to students and their 
parents or guardians. Written consent from both stu-
dents and parents (or guardians) was obtained before 
participation. The response rate was 45 per cent. 
Ethical approval was obtained by the Regional Ethics 
board in gothenburg (Dnr 578-15).

Variables

SHCs were measured by the Psychosomatic Problems 
(PSP)-scale which is intended to measure psychoso-
matic problems among schoolchildren and adoles-
cents in general populations. The scale has been 
validated using the Rasch model on data for Swedish 
adolescents aged 15−16 years: the scale shows high 
reliability and works invariantly over time and between 
genders [24].

The PSP-scale is introduced with ‘Your well-being 
and your health (if you think of the last 6 months. . .) 
Have you had difficulties concentrating, difficulties 
in getting to sleep, headache, stomach ache, felt 
tense, had a bad appetite, felt sad or felt dizzy?’. The 
response options range from never to always, coded 
from 0 (never) to 4 (always) in this study, resulting in 
sum scores 0−32 for total complaints, 0−12 for 
somatic complaints and 0−20 for psychological com-
plaints. The cut-off ‘at least two health complaints, 
often or always’ was used in the logistic regression 
analysis. Students with data for at least seven health 
complaints were included (n = 2275) in the analyses. 
Missing items were replaced by the intrapersonal 
mean of PSP-scale before a total score was calcu-
lated. In our sample, the Cronbach’s alpha was α = 
0.837.

Self-reported stress was measured by Cohen’s 
Perceived Stress Scale (PSS-10). Items were designed 
to measure how unpredictable, uncontrollable and 
overloaded respondents find their lives. The scale 
also includes one item about current levels of experi-
enced nervousness and stress. The PSS-scale shows 
adequate internal and test–retest reliability [25]. In 
our sample, the Cronbach’s alpha was α = 0.812.

The questions concern the respondent’s feelings 
and thoughts during the last month. The response 
options range from never to very often. For questions 
1, 2, 3, 6, 9 and 10 the response options were coded 
from 0 (never) to 4 (very often), while response 
options for questions 4, 5, 7 and 8 were reversely 
coded. Only students who answered at least nine 
questions were included (n = 2276). Missing items 
were replaced by the intrapersonal mean of PSS-
scale before a total score was calculated. The higher 
the values (0−40), the higher the stress. The quartile 
of students with the highest levels of stress was ana-
lyzed in the logistic regression analysis.

Migration background was derived from three ques-
tions about the student’s, the mother’s and the 
father’s country of birth. In this study, and in line 
with current guidelines, students who were born in 
Sweden, and have at least one Swedish-born parent, 
were coded as Swedish background. Students who 
were born abroad or have both parents born abroad 
were coded as foreign background.

Family structure was addressed by one question. 
We divided students into students who live with both 
parents, in joint custody or with one parent (always 
or mostly). Students who live without their parents 
(n = 16) were coded as missing.

Family affluence was measured through six questions 
regarding car ownership, own bedroom, computer 
ownership, number of bathrooms, dishwasher and 
number of holidays abroad. Sum scores (0−13) were 
calculated. The scale was developed by the HbSC net-
work and has been validated several times (most 
recently by Torsheim et al. [26]). According to HbSC 
guidelines [27, 28], as affluence varies greatly across 
countries, a ridit-based division of students into quin-
tiles should be made for each country. The division of 
students should be 20/60/20 per cent, corresponding to 
low/medium/high FAS. In this study, the following cut-
offs were used; low (0−8), medium (9−11) and high 
(12−13) family affluence (27/59/14 per cent).

Subjective social status (SSS) was measured by the 
MacArthur Scale of Subjective Social Status – Youth 
Version [29]. Students were asked to mark the rung 
that best represents where their family would be on a 
ladder picturing how Swedish society is set up. There 
are no recommended cut-offs for the scale; hence, we 
grouped the students into three groups: students 
who marked rung 1−4 were grouped into low, rung 
5−6 into medium and rung 7−10 into high subjective 
social status.

Analysis and statistics

As both SHCs and perceived stress were normally 
distributed, Student t-test and AnOVAs with 
bonferroni correction were performed to determine 
if there were statistically significant differences in 
mean values between groups. To study differences in 
multiple health complaints and high levels of stress 
between groups, logistic regression analyses were 
performed. To study the association between self-
reported stress and SHCs, Pearson’s r values were 
calculated, using the sum scores of SHCs and self-
reported stress. Fisher’s r-to-z transformation was 
used to determine if there were statistically signifi-
cant differences in correlations between subgroups. 
Also, multiple linear correlations were performed to 
investigate possible confounders.
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IbM SPSS 26 was used. A two-sided p⩽0.05 was 
considered as statistically significant.

results

The prevalence of SHCs and self-reported stress

The prevalence of SHCs and self-reported stress are 
shown in Table I. Results regarding SHCs show that 
mean values were significantly higher among girls 
than boys. levels of total SHCs were similar among 
adolescents with Swedish and foreign background, 
although levels of psychological complaints were 
higher among the former and somatic complaints 
higher among the latter. levels of complaints varied 
with family structure, where adolescents living with 
one parent had higher mean values of SHCs than 
those living with both parents. Psychological com-
plaints were higher among adolescents in joint cus-
tody and those with one parent than those living with 
both parents. SHCs, both total and the two subscales, 
also varied with the family’s socioeconomic condi-
tions; adolescents in families with low family afflu-
ence had higher levels than those in high affluence. 

Adolescents who perceived their families’ SSS as low 
or medium had higher levels of SHCs than those who 
perceived their families’ SSS as high.

levels of self-reported stress followed the same 
pattern as SHCs; mean values were significantly 
higher among girls, adolescents living with one par-
ent and those who live in families with low affluence 
or perceived their family’s social status as low or 
medium. Similar to SHCs, both objective and sub-
jective socioeconomic conditions were important 
determinants of self-reported stress. Additionally, 
levels of stress were higher among adolescents with 
foreign background compared to those with Swedish 
background.

logistic regressions analyses were performed to 
determine if the differences in SHC and self-
reported stress with regards to gender, migration 
background, family structure and socioeconomic 
conditions shown in Table I remained when adjust-
ing for all other variables. Adolescents reporting ‘at 
least two SHCs, always or often’ and the quartile of 
adolescents with the highest levels of stress were 
analysed. As results in Table II show, in the fully 
adjusted model girls had higher odds of reporting 

Table I. Distribution of students, subjective health complaints (SHCs) and self-reported stress among 13-year-olds, after gender, migration 
background, family structure and socioeconomic conditions, STARS 2015-2019.

Students Total complaints 
(0–32)

Somatic complaints 
(0–12)

Psychological 
complaints (0–20)

Stress (0–40)

 n % Mean p n Mean p n Mean p n Mean p n

Gender
boys (ref) 1015 44.5 9.9 1011 3.6 1012 6.3 1011 13.9 1010
girls 1268 55.5 13.1 p⩽0.001 1266 4.6 p⩽0.001 1266 8.4 p⩽0.001 1266 16.9 p⩽0.001 1266
Missing 0 0.0  
Migration background
Swedish background (ref) 1793 78.5 11.7 1793 4.1 1793 7.6 1793 15.4 1793
Foreign background 478 20.9 11.6 0.766 477 4.4 0.016 478 7.2 0.039 477 16.1 0.020 476
Missing 12 0.5  
Family structure
both parents (ref) 1691 74.1 11.3 1688 4.0 1689 7.3 1688 15.2 1687
Joint custody 254 11.1 12.0 0.235 253 4.1 1.000 253 7.9 0.043 253 15.7 0.631 253
One parent 321 14.1 13.1 p⩽0.001 320 4.6 p⩽0.001 320 8.5 p⩽0.001 320 17.3 p⩽0.001 320
Missing 17 0.7  
Family affluence
low 619 27.1 12.3 0.013 617 4.5 0.021 618 7.8 0.036 617 16.6 p⩽0.001 617
Medium 1343 58.8 11.5 1.000 1341 4.0 1.000 1341 7.4 0.904 1341 15.2 1.000 1340
High (ref) 320 14.0 11.2 319 4.0 319 7.2 319 14.9 319
Missing 1 0.0  
Subjective social status
low 63 2.8 17.1 p⩽0.001 63 6.0 p⩽0.001 63 11.1 p⩽0.001 63 21.8 p⩽0.001 63
Medium 550 24.1 12.7 p⩽0.001 550 4.5 p⩽0.001 550 8.2 p⩽0.001 550 17.0 p⩽0.001 549
High (ref) 1666 73.0 11.1 1661 4.0 1662 7.2 1661 14.9 1661
Missing 4 0.2  
Total 2283 100.0 11.7 2277 4.1 2278 7.5 2277 15.6 2276

bold figures indicate a significant difference compared to the reference group (p⩽0.05).
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multiple SHCs and high stress than boys; adoles-
cents living with one parent had higher odds of 
reporting high stress. Also, adolescents who per-
ceived their families’ SSS as low or medium had 
higher odds of reporting multiple SHCs and high 
stress than those who perceived their families’ SSS 
as high. However, living in a low affluence family or 
having a migration background were no longer asso-
ciated with levels of SHCs or stress.

Associations between self-reported stress and 
SHCs

For the whole sample of students there was a strong 
association between self-reported stress and SHCs 
(r=0.70, Table III), meaning that 49 per cent of the 
variation in SHCs was explained by self-reported 
stress among adolescents. The association between 
self-reported stress and somatic health complaints 
was weaker than the association between self-
reported stress and psychological complaints, r=0.52 
compared to r=0.71 (p⩽0.001).

Overall, differences between subgroups were negli-
gible when looking at associations between self-
reported stress and total SHCs. There were however 
two exceptions: correlations were significantly weaker 
among adolescents with foreign background than 
among adolescents with Swedish background and 
stronger among those living in joint custody 

compared to adolescents living with both parents. no 
statistically significant differences between other sub-
groups in associations between self-reported stress 
and somatic complaints were found. looking at associ-
ations between self-reported stress and psychological 
complaints, associations were significantly stronger 
among girls than boys, adolescents with Swedish 
background than among adolescents with foreign 
background and among adolescents living in joint 
custody compared to adolescents living with both 
parents. Multiple linear regression analyses were per-
formed to determine whether the differences in asso-
ciations found above remained when adjusting for 
possible confounders (gender, migration background 
and family structure). Results (not shown) showed 
that associations remained unchanged.

Finally, linear associations between self-reported 
stress and each of the eight SHCs are displayed in 
Table IV. looking at the total sample of students, the 
strongest correlations were found between self-
reported stress and felt sad (r=0.60), difficulties con-
centrating (r=0.55) and felt tense (r=0.53). The 
weakest correlations were found between self-
reported stress and headache (r=0.38), stomach ache 
(r=0.44), felt dizzy (r=0.44) and difficulties in get-
ting to sleep (r=0.44). With few exceptions, associa-
tions between self-reported stress and each of the 
eight health complaints did not differ between sub-
groups of adolescents.

Table II. Odds of reporting at least two subjective health complaints (SHCs) and high levels of self-reported stress among 13-year-olds, 
after gender, migration background, family structure and socioeconomic conditions, STARS 2015-2019.

At least two SHCs High levels of stress

 Odds ratio lower 95% CI upper 95% CI p Odds ratio lower 95% CI upper 95% CI p

Gender
boys ref ref  
girls 2.98 2.45 3.62 p<0.001 3.10 2.45 3.93 p<0.001
Migration background
Swedish background ref ref  
Foreign background 1.13 0.89 1.43 0.314 1.17 0.89 1.53 0.253
Family structure
both parents ref ref  
Joint custody 1.18 0.88 1.59 0.258 1.13 0.80 1.58 0.494
One parent 1.28 0.98 1.68 0.075 1.36 1.01 1.85 0.045
Family affluence
low 1.22 0.92 1.63 0.167 1.03 0.74 1.43 0.865
Medium 1.12 0.80 1.55 0.508 1.01 0.69 1.47 0.965
High ref ref  
Subjective social status
low 4.54 2.57 8.00 p<0.001 6.26 3.56 10.99 p<0.001
Medium 1.82 1.47 2.26 p<0.001 1.71 1.34 2.19 p<0.001
High ref ref  

bold figures indicate a significant difference compared to the reference group (p⩽0.05).
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Table III. linear correlation coefficients between self-reported stress and all health complaints, somatic complaints and psychological com-
plaints, among 13-year-olds, by gender, migration background, family structure and socioeconomic conditions, STARS 2015-2019.

Total complaints (0–32) Somatic complaints (0–12) Psychological complaints (0–20)

 r n p r n p r n p

Gender
boys (ref) 0.65 1009 0.50 1010 0.65 1009  
girls 0.69 1266 0.057 0.50 1266 0.873 0.71 1266 0.011
Migration background
Swedish background (ref) 0.71 1793 0.52 1793 0.73 1793  
Foreign background 0.66 475 0.049 0.52 476 0.849 0.65 475 0.004
Family structure
both parents (ref) 0.69 1686 0.52 1687 0.70 1686  
Joint custody 0.76 253 0.027 0.54 253 0.741 0.79 253 0.005
One parent 0.63 320 0.075 0.49 320 0.430 0.64 320 0.089
Family affluence
low 0.69 616 0.472 0.53 617 0.857 0.70 616 0.150
Medium 0.69 1340 0.465 0.51 1340 0.478 0.70 1340 0.190
High (ref) 0.72 319 0.54 319 0.74 319  
Subjective social status
low 0.73 63 0.522 0.63 63 0.204 0.73 63 0.569
Medium 0.67 549 0.497 0.46 549 0.136 0.69 549 0.905
High (ref) 0.69 1660 0.52 1661 0.69 1660  
Total 0.70 2275 0.52 2276 0.71 2275  

bold figures indicate statistically significant differences compared to the reference group (p⩽0.05) according to Fisher’s r-to-z transforma-
tion tests. n is the number of individuals in each group. 

Table IV. linear correlation coefficients between self-reported stress and each subjective health complaint (SHC) among 13-year-olds, by 
gender, migration background, family structure and socioeconomic conditions, STARS 2015-2019.

Concentrating 
difficulties

Sleeping 
difficulties

Headache Stomach 
ache

Tense bad 
appetite

Sad Dizzy

r n r n r n r n r n r n r n r n

Gender
boys (ref) 0.50 1009 0.39 1010 0.36 1010 0.39 1009 0.47 1009 0.38 1009 0.55 1010 0.43 1010
girls 0.55 1266 0.43 1266 0.36 1266 0.42 1266 0.54 1266 0.45 1266 0.58 1265 0.43 1266
Country of birth
Swedish background (ref) 0.58 1792 0.44 1793 0.38 1793 0.44 1792 0.55 1793 0.46 1793 0.62 1792 0.45 1793
Foreign background 0.46 476 0.42 476 0.40 476 0.43 476 0.50 475 0.40 475 0.56 476 0.41 476
Family structure
both parents (ref) 0.55 1686 0.44 1687 0.39 1687 0.45 1686 0.53 1686 0.44 1686 0.58 1686 0.44 1687
Joint custody 0.55 253 0.43 253 0.37 253 0.41 253 0.58 253 0.59 253 0.63 253 0.50 253
One parent 0.48 320 0.35 320 0.33 320 0.42 320 0.46 320 0.37 320 0.58 320 0.41 320
Family affluence
low 0.52 617 0.47 617 0.39 617 0.48 617 0.52 616 0.43 616 0.59 617 0.40 617
Medium 0.54 1339 0.42 1340 0.38 1340 0.43 1339 0.55 1340 0.45 1340 0.59 1339 0.44 1340
High (ref) 0.61 319 0.41 319 0.38 319 0.42 319 0.49 319 0.49 319 0.61 319 0.51 319
Subjective social status
low 0.57 63 0.58 63 0.60 63 0.46 63 0.40 63 0.52 63 0.64 63 0.50 63
Medium 0.51 549 0.44 549 0.32 549 0.37 549 0.57 549 0.42 549 0.56 548 0.41 549
High (ref) 0.53 1660 0.40 1661 0.37 1661 0.45 1660 0.52 1660 0.44 1660 0.59 1661 0.42 1661
Total 0.55 2275 0.44 2276 0.38 2276 0.44 2275 0.53 2275 0.45 2275 0.60 2275 0.44 2276

bold figures indicate statistically significant differences compared to the reference group (p⩽0.05) according to Fisher’s r-to-z transforma-
tion tests. n is the number of individuals in each group.
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Discussion

This study establishes that there are social inequali-
ties in both SHCs and stress, attributable to gender, 
migration background, family structure and the fam-
ily’s socioeconomic conditions. Results are in line 
with previous research regarding SHCs [5, 10] and 
the theoretical framework regarding stress from 
which we hypothesized that levels of stress would be 
influenced by social conditions (shown in Figure 1). 
We also found a social gradient in SHCs and stress 
when looking at the family’s subjective, but not objec-
tive, socioeconomic conditions.

This study also shows that self-reported stress 
and SHCs, especially psychological complaints, 
are strongly correlated among adolescents. The 
findings support the theoretical framework out-
lined in Figure 1 and are also in line with previous 
studies [20-23]. The findings implicate that SHCs, 
especially psychological complaints, among ado-
lescents can be referred to as ‘stress-related’, and 
they further suggest that somatic complaints to a 
higher extent than psychological complaints may 
have other causes than stress, which is plausible as 
adolescence is a period of bodily changes and 
maturation.

In contrast to previous research linking stress to 
SHCs among adolescents, this study has taken the 
socioeconomic conditions of the family into 
account. Although the results showed that both 
SHCs and stress are more prevalent among adoles-
cents in low affluence and low or medium subjective 
social status families, the association between stress 
and SHCs did not vary with socioeconomic condi-
tions. In other words, socioeconomic conditions did 
not influence the associations. gender, migration 
background and family structure influenced the 
associations between stress and health complaints 
to some extent. Consequently, we found some sup-
port for our hypothesis (Figure 1) that the associa-
tion between stress and SHCs would be influenced 
by social conditions.

Conclusions

It is plausible that the increase of mental ill health 
seen among adolescents in Sweden, as well as in 
many other countries, are a result of increased stress 
in society. Consequently, measures aimed at improv-
ing Swedish adolescents’ mental health by reducing 
levels of SHCs should pay special attention to adoles-
cents’ appraisal and coping of stressors in their daily 
lives, such as their family context and working condi-
tions in school [17].

The results show that psychological complaints 
are more common and have a stronger association to 
stress among adolescents living in joint custody. As 
joint custody has become increasingly common in 
Sweden, we recommend future research on the 
importance of living in joint custody for stress and 
SHCs.

Strengths and limitations

broad definitions, together with validated composite 
measurements, of both stress and SHCs have been 
applied in this study. Further, the sample is relatively 
large compared to other similar studies (e.g. [21-23] 
where samples range from 1027 to 1233 students). 
Although STARS is based on a regional sample and 
the response rate was 45 per cent, the sample is com-
parable to official statistics and the Swedish HbSC 
study with regards to migration background and 
family structure. Further, family affluence and the 
prevalence of recurrent headache, stomach ache and 
dizziness is similar to that among 13-year-olds in the 
HbSC 2017/18 [13]. Therefore, we believe that the 
results are valid for the Swedish adolescent popula-
tion as a whole.

using cross-sectional data means that we cannot 
confirm the direction of the correlations. Although 
our theoretical framework states that stress is an 
underlying mechanism of SHCs, the opposite is pos-
sible; experiencing several recurrent SHCs may cause 
stress among children and adolescents as it may 
impair their school attendance and school perfor-
mance, social relationships and leisure activities.

There is a risk of recall bias for the retrospective 
self-reports on SHCs (during the last 6 months) 
and perceived stress (during the last month). The 
strong association between the two implicates that 
the students’ responses actually reflect their current 
health status or health status over the last couple of 
weeks. This is supported by validation work of the 
PSS [25] showing high test–re-test reliability after 2 
days, but not after 6 weeks. Also, validation work of 
the HbSC-SCl showed high test–re-test variability 
after 1 week [30].
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