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Abstract

The study aimed to investigate the associations 
between physical inactivity and health com-
plaints in relation to posttraumatic stress (PTS) 
symptoms, behavioral and nutritional factors, 
and sense of coherence (SOC) in eighth-grade 
girls enrolled in secondary schools in Kaunas, 
Lithuania. A random sample of girls (N = 862) 
was interviewed anonymously on health com-
plaints, physical activity level, PTS symptoms, 
Antonovsky’s SOC scale, health behaviors, and 
dietary patterns. All health complaints were 
significantly associated with physical inactiv-
ity. Crude odds ratio (OR) for physical inactivity 
and health complaints was 1.67 (95%CI: 1.09-
2.56); after adjusting for PTS symptoms, the OR 
decreased to 1.57 (95%CI: 0.95-2.45); further 
adjustment for smoking, daily alcohol intake, 
daily consumption of fresh vegetables, and SOC 
decreased the OR to 1.25 (95%CI: 0.76-2.04). The 
effect of PTS symptoms and sense of coherence 
remained stable after all adjustments. The sig-
nificant association between physical inactiv-
ity and health complaints was mediated by PTS 
symptoms.
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Resumo

O estudo tem como objetivo investigar a as-
sociação entre queixas de inatividade e saúde 
física em relação ao transtorno do estresse pós- 
traumático (TEPT), sintomas comportamentais 
e fatores nutricionais, bem como o senso de co-
erência (SOC) entre alunas da oitava série. Uma 
amostra aleatória de alunas (N = 862) foi entre-
vistada anonimamente sobre: queixas de saú-
de, nível de atividade física, sintomas de TEPT, 
escala SOC de Antonovsky, comportamentos de 
saúde e padrões alimentares. Todas as queixas 
de saúde foram significativamente associadas 
à inatividade física. A razão de odds (OR) não 
ajustada de inatividade física para queixas de 
saúde foi de 1,67 (IC95%: 1,09-2,56), e após o 
ajuste para os sintomas de TEPT reduziu pa-
ra 1,57 (IC95%: 0,95-2,45); somado-se o ajuste 
para tabagismo, ingestão de álcool diária, le-
gumes frescos e redução da escala SOC, houve 
diminuição da OR para 1.25 (IC95%: 0,76-2,04). 
Observou-se uma associação significativa entre 
as queixas de inatividade e de saúde física, me-
diadas pelos sintomas de TEPT.
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Introduction

Studies have confirmed that physical activity 
moderates the relationship between school-relat-
ed stress and health complaints in adolescents 1,2. 
However, according to the biopsychosocial pro-
cess model of health and complaints in children 
and adolescents, a multi-level approach to “mod-
ifiable conditions” (e.g. intrinsic motivation to 
be physically active), physical activity, and eating 
patterns may lead to psychosomatic complaints 
(headache, backache, and stomachache, among 
others) 3. A recent study showed a protective ef-
fect of moderate-to-vigorous physical activity in 
both sexes among adolescents for four health 
indicators (self-rated health, health complaints, 
satisfaction with life, and health-related quality 
of life) 4. In the latter study, associations between 
physical activity and health complaints were 
adjusted for health behaviors (smoking, alcohol 
intake), body mass index (BMI), dietary patterns 
(consumption of fruit and vegetables), screen 
time (TV and/or computer), parents’ socioeco-
nomic status (SES), and satisfaction with family 
and friends, while the study did not allow predict-
ing associations with poor mental health. A large 
Health Behavior in School-Aged Children (HBSC) 
survey in 20 European countries showed that 
socio-demographic factors were significant me-
diators of the associations between leisure-time 
physical activity and psychological complaints 5, 
and again no potential mediation of poor mental 
health was investigated. Many traumatized chil-
dren experience brief symptoms of depression, 
anxiety, or developmental regression but return 
to baseline quickly, whereas others suffer long-
standing posttraumatic stress disorder (PTSD) 
as a consequence of childhood trauma. Adoles-
cents with PTSD present prominent symptoms of 
nightmares, flashbacks, hyperarousal, avoidance 
of trauma reminders, and emotional numbing. 
Irritability, outbursts, and poor concentration are 
also common in PTSD 6. Factors that emerge from 
the literature as significantly related to PTSD in 
adolescence include repeated trauma and health 
problems 7,8,9. Another study found that PTSD 
significantly predicted somatic complaints over 
time 10. Meanwhile, studies among adults show 
dose-response relationships between physical 
activity and overall mental health 11. Therefore, in 
our study, we included posttraumatic stress (PTS) 
symptoms as an indicator of poor mental health, 
hypothesizing that PTS symptoms might medi-
ate the associations between physical inactivity 
and health complaints among adolescent girls. 
The lack of findings on associations between 
physical inactivity and health complaints in rela-
tion to posttraumatic stress symptoms motivated 

the current study. Adolescent girls were chosen as 
the study population, since there are many stud-
ies conducted among boys but few among girls. 
Physical inactivity is also more prevalent in girls 
than in boys.

We aimed to test the hypothesis that physical 
inactivity is associated with health complaints 
in adolescent girls. We also investigated wheth-
er PTS symptoms mediate the associations be-
tween physical inactivity and health complaints, 
considering the possible effects of smoking, alco-
hol intake, and dietary patterns, since evidence 
suggests that these factors are related both to 
health problems 12,13 and to physical activity 14,15. 
Research has shown that adolescents with low 
sense of coherence (SOC) are more prone to de-
pression, anxiety, and psychosomatic problems, 
while strong SOC was associated with more fre-
quent physical exercise 16. Our next step was thus 
to show the effect of SOC in the associations be-
tween physical inactivity and health complaints 
in adolescent girls. The current study was mainly 
motivated by the lack of findings on this topic 
in the literature. The purpose was to emphasize 
practical implications in attempts to reduce 
health complaints among adolescent girls.

Methods

Participants

This cross-sectional study was conducted in a 
sample of 14-15-year-old eighth-grade girls se-
lected from ten secondary schools in Kaunas, 
Lithuania, October to December 2012. The 
schools were randomly selected from 15 city dis-
tricts in order to represent families’ different so-
cioeconomic strata. In a total of 60 classes, 1,015 
girls were selected, and 862 who completed the 
entire questionnaire were included for analysis 
(response rate 84.9%).

Procedures

Before beginning the study, ethical approval was 
obtained from the Regional Ethics Committee 
of the Lithuanian University of Health Sciences. 
Permission to conduct the study was also grant-
ed by school principals and the director of the 
Kaunas Educational Center. Data were collected 
from October to December 2012 using a ques-
tionnaire. The school nurse announced the study 
and explained the questionnaire and other rel-
evant information to all pupils in grade eight dur-
ing the class approximately one week before the 
health dialogue took place. All pupils and parents 
received written information about the purpose 
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of the study, and girls who brought written per-
mission from their parents participated. These 
pupils completed the questionnaires during the 
health dialogue.

Measures

•	 Posttraumatic stress symptoms

The Impact of Event Scale-Revised (IES-R) 17 was 
used to assess PTS symptoms, tracking lifetime 
traumatic experiences. The IES-R has 22 items 
which assess hyperarousal symptoms such as an-
ger and irritability, heightened startle response, 
difficulty in concentrating and hypervigilance, 
while the intrusion subscale assesses dissocia-
tive-like re-experience and true flashbacks. Eight 
items are used to assess avoidance according to 
Diagnostic and Statistical Manual of Mental Dis-
orders, 4th edition (DSM-IV). Respondents were 
asked to rate each item according to the past sev-
en days on a Likert scale with four possible an-
swers. The scale was translated into Lithuanian 
and cultural adaptation was performed. Internal 
consistency of the total IES-R scale was high in 
the present study (Cronbach’s alpha 0.95).

•	 Physical activity

Physical activity was assessed with a modified 
Godin leisure-time exercise questionnaire 18. The 
scale contains three questions that assess the fre-
quency of mild, moderate, and strenuous exer-
cise for at least 15 minutes during a typical week. 
A total score is calculated in arbitrary units by 
weighting each frequency by an estimated inten-
sity, guided by metabolic equivalents using the 
equation (9 X strenuous) + (5 X moderate) + (3 X 
light). Total physical activity score was 67.1±32.8. 
Study participants were assigned to three groups 
based on total physical activity score: girls with 
the highest tertile of total physical activity score 
were categorized as active (42.1-67.1), and those 
with the second highest tertile as moderately ac-
tive (23.1-42.0). The others, in the lowest tertile of 
total physical activity, were categorized as insuf-
ficiently active (≤ 23.0).

•	 Sense of coherence

Sense of coherence was measured by a 13-item 
version (with five possible answers in a positive 
direction) of the Antonovsky’s SOC scale 19. SOC 
is defined as the extent to which one has a perva-
sive, enduring (though dynamic) feeling of con-
fidence that one’s environment is predictable, 
and that things will work out as well as reason-
ably expected. All items were added and the total 

score was included for analysis as a continuous 
variable. The sum total ranged from 13 to 65, with 
higher score corresponding to stronger sense of 
coherence. The scale’s internal consistency was 
high (Cronbach’s alpha 0.856). Lithuanian cul-
tural adaptation of the scale was performed pre-
viously in a HBSC study 20 and showed good psy-
chometric properties.

•	 Health complaints

Nine health complaints including headache, 
stomachache, sleep disturbance, and others were 
also selected from the HBSC study to estimate 
their frequency during the previous six months 
and were estimated on a 5-point Likert scale. An-
swers “more than once a week” and “daily” were 
considered positive. A summary variable was cal-
culated with all nine health complaints and di-
chotomized as the group with at least one health 
complaint versus the group with no health com-
plaints, and used in logistic regression models.

•	 Statistical analysis

SPSS for Windows version 20.0 (IBM Corp., Ar-
monk, USA) was used in the statistical analysis. 
Descriptive statistics were compared using the 
chi-square test. Variables that were significantly 
associated with health complaints in the crude 
analyses were included in four logistic regression 
models. First, the associations between physical 
inactivity as independent variable and summed 
up and dichotomized health complaints as de-
pendent variable and PTS symptoms (Model I), 
plus smoking and daily alcohol intake (Model II) 
were included in the analysis. Next, dietary pat-
tern (no daily consumption of fresh vegetables) 
(Model III) and finally the adjustment for SOC as 
continuous variable (Model IV) was performed. 
The results are presented as odds ratios (OR) with 
95% confidence intervals (95%CI).

Results

Table 1 shows the prevalence of all target factors 
and the associations between levels of physical 
activity and health complaints (more than once a 
week) and other variables.

Prevalence of PTS symptoms was 17.9%. 
12.2% of the girls were physically inactive. Preva-
lence of health complaints was high: one-fourth 
to one-fifth complained of headache, irritability 
and bad temper, nervousness, anxiety, sadness, 
or sleep disturbances. All the health complaints 
as well as PTS symptoms, smoking, daily alcohol 
intake, and no daily consumption of fresh vege-
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Table 1

Level of physical activity and physical health complaints in a sample of Lithuanian adolescent schoolgirls, 2012.

Health complaint Prevalence (%) Physical activity [n (%)] p-value

Active (n = 557) Moderately active 

(n = 200)

Insufficiently active 

(n = 105)

Headache 192 (22.3) 107 (19.2) 57 (28.5) 28 (26.7) 0.013

Stomachache 90 (10.4) 51 (9.2) 20 (10.0) 19 (18.1) 0.022

Backache 83 (9.6) 45 (8.1) 17 (8.5) 21 (20.0) < 0.001

Anxiety and sadness 162 (18.8) 89 (16.0) 43 (21.5) 30 (28.6) 0.005

Irritability or bad temper 192 (22.3) 109 (19.6) 51 (25.5) 32 (30.5) 0.022

Nervousness 177 (20.5) 94 (16.9) 55 (27.5) 28 (26.7) 0.002

Sleep disturbances 159 (18.4) 87 (15.6) 41 (20.5) 31 (29.5) 0.002

Dizziness 91 (10.6) 48 (8.6) 17 (8.5) 26 (24.8) < 0.0001

Morning fatigue 275 (31.9) 158 (28.4) 76 (38.0) 41 (39.0) 0.011

PTS symptoms 154 (17.9) 89 (16.0) 41 (20.5) 24 (22.9) 0.013

Smoking 115 (13.3) 58 (10.4) 28 (14.0) 29 (27.6) < 0.0001

Daily alcohol intake 54 (6.3) 27 (4.9) 12 (6.0) 15 (14.4) < 0.001

Daily fresh vegetables 583 (67.9) 403 (72.6) 127 (63.5) 53 (51.0) < 0.0001

PTS: posttraumatic stress

tables were significantly and inversely associated 
with level of physical activity.

Table 2 shows the associations between 
physical inactivity and at least one health com-
plaint (more than once a week) expressed as OR 
with 95%CI. For physical inactivity with health 
complaints as the dependent variable, the crude 
odds ratio was 1.67 (95%CI: 1.09-2.56). After ad-
justing for PTS symptoms the OR decreased to 
1.57 (95%CI: 0.95-2.45). After further adjustment 
for smoking, daily alcohol intake, and daily con-
sumption of fresh vegetables, the OR decreased 
to 1.34, and finally, adjustment for SOC as a con-
tinuous variable decreased the OR to 1.25 (95%CI: 
0.76-2.04). The effect of PTS symptoms and SOC 
remained stable after all adjustments.

Discussion

This study aimed to investigate the associations 
between physical inactivity and health com-
plaints in relation to post-traumatic stress symp-
toms, behavioral factors, and eating patterns as 
well as sense of coherence among eighth-grade 
girls enrolled in secondary schools in Kaunas.

Although adolescence is traditionally viewed 
as a period of good physical health, teenagers 
frequently report psychosomatic symptoms. To 
our knowledge this is the first study to investigate 
the associations between physical inactivity and 
health complaints in relation to PTS symptoms 
in adolescent girls. We found that weekly health 

complaints were fairly prevalent among these 
girls and that the most frequent complaint was 
“morning fatigue”. Our results corroborate the 
findings from other studies 8,21, indicating that 
headache, stomachache, and illness were expe-
rienced by nearly one-third of the girls, and that 
girls’ complaints of pain and perceived health 
problems increased with age 22. In our study, 
12.2% of the girls were physically inactive, simi-
lar to the prevalence found in an HBSC survey 
of 20 European countries 5, although the find-
ings from an Asian country provide much low-
er levels among seventh-grade girls (3.5%) 13, 
probably due to cultural differences in leisure- 
time activity.

In recent years much attention has been paid 
to research on the associations between lifetime 
PTS symptoms and various subsequent effects 
(adverse health behaviors, mental health prob-
lems). Longitudinal research has identified ad-
olescence as a developmental period in which 
individuals are particularly susceptible to expe-
riencing trauma and, in turn, developing PTSD 7.  
Many studies confirm that PTS symptoms are 
quite prevalent among youth and are associated 
with health problems 9,10,23. Our study supported 
this idea, as the associations between all the in-
vestigated health complaints and PTS symptoms 
were significant (p < 0.001). Studies of neurologi-
cal and cognitive factors related to adolescent 
development indicate that capacities involved 
to higher-level brain functioning develop dur-
ing adolescence 7. The long-term side effects of 
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Table 2

Crude and adjusted associations between physical inactivity and health complaints in a sample of Lithuanian adolescent schoolgirls, 2012.

Crude Model I Model II Model III Model IV

OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Insufficient physical activity 1.83 1.14-2.94 1.71 1.05-2.80 1.62 0.98-2.70 1.56 0.93-2.59 1.45 0.84-2.49

PTS symptoms 9.21 4.76-17.8 8.18 4.21-15.9 8.27 4.25-16.1 3.07 1.51-6.24

Smoking 2.08 1.20-3.63 2.05 1.18-3.58 1.23 0.68-2.23

Daily alcohol intake 3.24 1.33-7.93 3.37 1.37-8.26 2.56 0.99-6.74

Daily fresh vegetables (no) 1.30 0.94-1.80 1.41 0.99-2.00

Sense of coherence (continuous) 0.89 0.87-0.91

95%CI: 95% confidence interval; OR: odds ratio; PTS: posttraumatic stress. 

Model I: adjusted for PTS symptoms; Model II: adjusted for PTS symptoms, smoking, daily alcohol intake; Model III: adjusted for PTS symptoms, smoking, daily 

alcohol intake, daily consumption of fresh vegetables; Model IV: adjusted for PTS symptoms, smoking, daily alcohol intake, daily consumption of fresh  

vegetables, sense of coherence.

the neurological changes associated with PTSD 
during adolescence are still largely unknown but 
have been linked to disorders such as attention-
deficit hyperactivity disorder and behavioral dis-
orders 24. Data from a large cross-sectional study 
of teenage females also found that PTSD diag-
nosis in adolescence was associated with poorer 
health outcomes, particularly more chronic con-
ditions and reproductive health problems 9.

In our study, physical inactivity was signifi-
cantly associated with health complaints, cor-
roborating other studies, indicating a positive 
effect of physical activity on general health sta-
tus 4,5,11,25,26. The majority of studies investigated 
the role of physical activity in the relationship 
between school-related stress and adolescent 
health complaints 27,28. Scientists have come to 
a consensus with ample evidence supporting the 
view that physical activity is linked to improved 
physical fitness, psychological health and well-
being, and positive health-related behaviors 22. 
Our study focused on a quite new potential vari-
able, partially explaining the associations be-
tween insufficient physical activity and health 
complaints, namely PTS symptoms, which were 
positively associated with level of physical activ-
ity (Table 1). The new finding in our study was 
that PTS symptoms mediated the associations 
between physical inactivity and health com-
plaints. Studies of predictors of physical inactiv-
ity in youth have usually measured social and 
behavioral variables 4,29,30. Our study investigat-
ed the effect of PTS symptoms, smoking, alco-
hol intake, and diet in the associations between 
physical inactivity and health complaints, and 
the effect of PTS symptoms remained stable after 
all adjustments. The inverse association between 

alcohol intake and physical activity was shown 
in this study and in some previous studies 31,  
although other authors have found a positive 
relationship between physical activity and alco-
hol use 16. Among girls, socialization is probably 
not associated with drinking and sports to the 
same degree as for boys. Our study found that 
daily alcohol intake was associated with leisure-
time physical inactivity among girls. When we 
included smoking, daily alcohol intake, and daily 
consumption of fresh vegetables in the analyses, 
the associations between physical inactivity and 
health complaints weakened, and after inclusion 
of sense of coherence in the logistic regression 
model, the adjusted OR dropped to 0.25 (Table 2).  
Although SOC in adolescence is still prone to 
change, it showed an independent significant 
effect, indicating the construct’s importance in 
maintaining good health status. Other authors 
have also concluded that although SOC may not 
be fully developed in adolescents, it appears to 
be a meaningful concept for investigation in this 
age group 32.

Recent school-based programs to promote 
physical activity and fitness among adolescents 
have concluded that physical activity improves 
self-rated health 33 and shows positive effects 
on behavior and physical health status, but the 
magnitude of the effect is generally small 34. The 
reason for insufficient effect of intervention pro-
grams may be that physical inactivity can be as-
sociated with mental health problems among 
adolescents, so multifactorial health promotion 
strategies should be implemented in the future.

Adolescents’ mental health problems have 
been studied in recent years 8,21, and cognitive-
behavioral skills-building interventions with 
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20 minutes of physical activity integrated into 
a health course has been suggested to improve 
physical activity and mental health outcomes 
(depression, anxiety) 35. Adolescence is a devel-
opmental period in which exposure to trauma 
reaches its peak and as such it is a critical time 
for interventions aimed at preventing PTSD and 
mitigating sequelae. We thus suggest including 
PTS screening in studies on mental health among 
adolescents. We recommend using cognitive-be-
havioral therapy to reduce PTS symptoms among 
adolescents, since such symptoms can lead to 
poor general health in the future. Studies have 
confirmed that health problems associated with 
PTSD in adolescence may continue in adulthood.

The current study has several limitations 
resulting from self-reported data and the cross-
sectional design. Although it has been suggested 

that self-reports can be used reliably to evaluate 
problems in adolescence, the impact of factors 
such as inconsistent answers, recall bias, social 
desirability, and faking cannot be ruled out en-
tirely. The study design did not include the as-
sessments of care-seeking related to health com-
plaints, the use of clinical diagnostic information 
based on medical examination, or additional 
sources of information (e.g. parents/guardians). 
The cross-sectional study did not allow conclu-
sions on a causal relationship between factors.

In conclusion, this study demonstrated as-
sociations between insufficient physical activity 
and health complaints in a sample of adolescent 
girls. The associations were mediated by PTS 
symptoms, indicating the need to address men-
tal health problems in adolescents.

Resumen

El objetivo del estudio fue investigar la asociación entre 
inactividad física y molestias de salud en relación con 
síntomas de estrés postraumático (SEP), factores nutri-
cionales y de comportamiento, así como el sentido de 
coherencia (SDC) entre las niñas de octavo grado. Una 
muestra aleatoria de las niñas (N = 862) fueron entre-
vistadas de forma anónima sobre las quejas de salud, el 
nivel de actividad física, los SEP, escala SOC de Antono-
vsky, conductas de salud, los hábitos alimentarios. To-
das las quejas de salud se asociaron significativamente 
con la inactividad física. El odds ratio (OR) no ajustado 
de la inactividad física para las quejas de salud fue de 
1,67 (IC95%: 1,09-2,56), después del ajuste para los SEP 
se redujo a 1,57 (IC95%: 0,95-2,45); tras los ajustes de-
bidos al tabaco, bebidas alcohólicas diarias, verduras 
frescas, el SDC disminuyó a 1,25 (IC95%: 0,76-2,04). Se 
encontró una asociación significativa entre la inactivi-
dad y las quejas de salud fueron medidas por los SEP.
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