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Significance
- Chronic pain co-occurrence is common during adolescence across countries, the
prevalence being among girls and in older age groups.
- Significant cross-country variations in the chronic pain prevalence and chronic pain
patterns among adolescents exist.
- Significant country differences emerge for specific chronic pain patterns in

association with adolescent demographics.

Abstract

Background: Reports of the overall chronic pain prevalence and its associated demographic
characteristics among adolescents vary greatly across existing studies. Using internationally
comparable data, the present study investigates age, sex and country-level effects in the
prevalence of chronic single-site and multi-site pain among adolescents during the last six
months preceding the survey.

Methods: Data (n = 214,283) from the 2013/2014 Health Behaviour in School-aged Children
(HBSC) study were used including nationally representative samples of 11-, 13- and 15-year-
olds from general schools in 42 participating countries. Multilevel logistic regression

analyses were used.
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Results: The overall proportion of adolescents reporting chronic weekly pain during the last
six months was high (44.2%). On average, in comparison with different specific localized
types of single-site pain the prevalence of multi-site pain was more common varying from
13.2% in Armenia to 33.8% in Israel. Adolescent age and sex were strong predictors for
reporting pain, but significantly different demographic patterns were found in the cross-
country analyses. The most consistent findings indicate that multi-site pain was more
prevalent among girls across all countries and that the prevalence increased with age.

Conclusions: Internationally comparable data suggest that self-reported chronic pain among
adolescents is highly prevalent, but different age and sex patterns across countries exist.
Adolescents with chronic pain is not a homogenous group. Chronic pain co-occurrence and
differences in chronic pain characteristics should be addressed in both clinical and public

health practice for effective adolescent chronic pain management and prevention.

Keywords: chronic pain; multi-site pain; adolescents; HBSC study

Introduction

Operational definitions of chronic pain vary; however, the majority of studies on
adolescents define chronic pain as symptoms that occur at least once a week with an exposure
time of three or six months (Perquin et al., 2000; Ghandour et al., 2004; Roth-Isigkeit et al.,
2004; Petersen et al., 2006; Sundblad et al., 2007; Hoftun et al., 2011; Darlington et al.,
2012). The chronic pain lasting for more than 3 or 6 months is being accepted to be of
clinical and research relevance by the International Association of for the Study of Pain
(Merskey and Boduk, 1994). Overall, there is significant variation in chronic pain prevalence
among adolescents across existing studies due to differences in study groups, pain
measurements, age variation, and sample size and pain definition. Previous systematic review

reports substantial variation in the pain prevalence among adolescents across the studies
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ranging from 8% to 83% for headache; from 14% to 24% for back pain; from 4% to 53% for
abdominal pain; and for multi-site pain ranging from 4% to 40% (King et al., 2011).

To date, the majority of studies focused on reporting site-specific pain. Among
adolescents, multi-site chronic pain has been reported as being more prevalent than single-
site pain (Hoftun et al., 2011; Kristjansdéttir, 1997a; Perquin et al., 2000; Petersen et al.,
2006; Swain et al., 2014). It is suggested that single-site and multi-site pain might be different
phenomena, not only in prevalence but also in demographic distribution and psychosocial
impact of chronic pain on adolescents (Borge and Nordhagen, 1995; Kristjansddttir, 1997b;
Petersen et al., 2009; Hoftun et al., 2011, 2012). Since the review on adolescent pain in 1990s
(Goodman and McGrath, 1991), the number of epidemiological studies focusing on chronic
pain among adolescents has increased. However, comparative studies are still required to
provide accurate chronic pain prevalence rates in adolescents (King et al., 2011). Moreover,
country-level effects remain to be examined in order to explore chronic pain experience
among adolescents’ age and sex groups. Internationally comparable population-based
prevalence estimates of chronic pain are crucial to understand the chronic pain burden among
adolescents across the countries, which may benefit both the clinical and the public health
care. The present investigation used data from a large scale WHO collaborative cross-
national Health Behaviour in School-aged Children (HBSC) study based on nationally
representative samples of adolescents. The HBSC study follows the standardised
methodology providing a strong basis for international comparisons (Inchley et al., 2016).
The present study builds upon previous work undertaken by Swain et al. (2014) and expands
its findings and methods by exploring the country-specific prevalence of chronic pain into
details including a larger number of countries, and evaluating country-level variation of

chronic pain in association with adolescent demographics.
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The present study aimed (1) to describe and compare the prevalence of chronic single-
site (only headache or backache, or stomach- ache) and multi-site pain in adolescents cross-
nationally; (2) to investigate the patterns of chronic pain by age and sex; and (3) to examine

country-level effects on variation of chronic pain, and associations between pain and age.

Methods

Study design and sample

HBSC is a cross-sectional school-based survey carried out in four-year cycles in each
of the participating countries. In this study, international data from the 2013/2014 HBSC
survey were used. The final sample consisted of 214,283 respondents (49.3% boys and 50.7%
girls) from a total of 42 countries and regions (Table 1). The data were collected by following
an international study protocol (Currie et al., 2014). In each country, representative samples
of 11-, 13- and 15-year-old adolescents from general schools were selected. The average age
of the total sample was 13.57 years (SD+1.63). Clustered sampling design was used where
the primary sampling unit was either the school or the school class. Data were collected
through standardized self-administrated anonymous questionnaires in classrooms. Each
country followed national ethical requirements for research. Student-level response rates
were over 60% in most countries and regions. For more detailed information on the HBSC

study and methodology see Currie et al. (2014).

Measurements

The experience of pain (headache, stomach-ache and backache) during the previous
six months was assessed using the HBSC symptom checklist. The frequency of health
complaints was measured on a five-point scale: (1) about every day; (2) more than once a

week; (3) about every week, (4) about every month; (5) rarely or never. Reported pain that
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occurred at least weekly (answer categories from 1 to 3) during the previous six months was
studied. The HBSC symptom checklist has shown good reliability and validity (Haugland et
al., 2001). Localized ‘single-site’ pain (pain reported at only one site — either head, or
stomach, or backache, by excluding other sites) and ‘multi-site pain’ (pain reported in at least
two sites) were analysed separately.

In the majority of countries, the individual non-response rates on pain items were
below 5%, however, in four countries (Armenia, Israel, Spain and Greenland), non-response
rates ranged from 10% to 15%. The final study population consists only of those adolescents
who have reported at least one of the pain items. The inclusion of non-respondents in the
statistical analysis did not result in significant variation of pain prevalence suggesting that the

pain distributions for respondents and non-respondents have a similar pattern.

Statistical analysis

Cross-national weekly chronic pain prevalence of specific localized pain (only
headache or backache, or stomach-ache) and multi-site pain was calculated. Statistical
significance on sex differences by country for each type of pain was tested by the chi-square
test of independence. Countries in the tables were grouped into regions using the
classification system of geographical regions by the Statistics Division of the United Nations
(https://unstats.un.org/unsd/methodology/m49/).

The association between chronic pain and age was examined separately for boys and
girls through multilevel logistic regressions that included the country in the model as a
second-level factor. This was done after considering the individual probability is statistically
dependent on the area of residence of the subjects. Multilevel logistic regression was used

also to investigate the odds of pain co-occurrence by age and sex groups.
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Log-linear analysis was used to test associations between all three types of pain as it
allows examining the relationship between more than two categorical variables at a time.
The patterns of pain co-occurrence were studied with logistic regression and the clusters of
coexisting pain were illustrated using a three set area-proportional Venn diagram using
ellipses with eulerAPE2 (Micallef and Rodgers, 2014).

To assess the cross-country variation in the association between pain and adolescent
demographics, a median odds ratio (MOR) was calculated as a measure of heterogeneity in
logistic multilevel regression models to evaluate the random country effect (Rabe-Hesketh
and Skrondal, 2008). MOR shows the extent to which the individual probability of having a
chronic pain is associated with country. Country-specific data were also studied and data are
provided in the supplementary tables. Data analyses were carried out using STATA 14.0
software. A significance level of 0.05 and confidence level of 95% was adopted for all

statistical analyses.

Results

Prevalence of chronic headache

On average, 11.3% (SD+1.8) of the adolescents reported localized chronic weekly
headache, but not backache or stomach-ache. The rates ranged from 7.9% in Portugal to
15.6% in Finland (Table 2). In all countries, with the exception of France, Iceland,
Luxembourg, Malta, and Iceland, the prevalence of chronic headache was significantly higher
among girls. In Greece and Albania the prevalence of chronic headache for girls was double
than that of boys (Table 2).

For boys, the odds of reporting chronic weekly headache varied little across age
groups but among girls, it increased with age. However, multilevel analysis revealed

significant country differences in the association between the prevalence of headache and age
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(Table 3). For example, in some countries (Austria, Belgium (French), Finland, Greece,
Iceland, Norway, TFYR Macedonia, Slovenia, Spain, and Switzerland) the odds of chronic
headache increased only in 13- or 15-year old boys, whereas in England and Ireland the odds
increased in both older age groups compared with 11-year olds. In Republic of Moldova and
Iceland the odds of reporting chronic headache for boys decreased by age. Among girls, the
weekly complaints of chronic headache were more prevalent in older age groups. In most
countries except Albania, Czech Republic, Finland, France, Iceland, Italy, Malta, and
Republic of Moldova, the odds of reporting chronic headache for girls increased with age

(tableS1).

Prevalence of chronic backache

In general, 7.7% (SD=1.8) of sampled adolescents reported only chronic backache but
not pain in headache or stomach-ache. National estimates of backache ranged from 4.4% in
Armenia to 11.8% in France (Table 2). No systematic sex difference emerged across
countries. Among half of the studied countries, there were no significant sex differences.
However, in 17 countries and regions, the prevalence of chronic backache was significantly
higher among boys, whereas in just two countries (Spain and Portugal), more girls reported
chronic backache.

In general, the odds of reporting chronic backache increased with age in both sex
groups (Table 3). Country-specific data revealed mixed patterns in the association between
age and chronic backache among adolescents. For example, in Albania, Denmark, Greenland,
Italy, Luxembourg, Malta, Norway, Russia, and Ukraine no age differences were found,
whereas in Czech Republic, Finland, Iceland Ireland, Lithuania, Scotland, and Switzerland,
the odds of reporting chronic backache steadily increased with age for both sexes. In the

remaining countries, there was no consistent age pattern among boys and girls (tableS2).
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Prevalence of chronic stomach-ache

On average, the prevalence of reporting chronic stomach-ache without reporting
headache or backache was 4.6% (SD%1.2), with country estimates ranging from 1.7% in
Poland to 7.1% in Sweden (Table 2). In more than half of the countries or regions, girls were
more likely to report chronic stomach-ache. In the remaining countries, no significant sex
differences emerged. Moreover, the odds of reporting chronic stomach-ache among
adolescents decreased with increasing age for both boys and girls; however, significant
country variation existed (Table 3).

The odds of reporting chronic weekly stomach-ache steadily decreased for boys in
both older age groups in comparison with 11-year olds in Canada, Iceland, Latvia, Lithuania,
Sweden, Switzerland, and Ukraine. In other countries either there were no significant age
differences in reporting only stomach-ache for boys or there was significant decrease in the
odds of reporting chronic stomach-ache just for 15-year old boys in comparison with 11-year
olds (tableS3). On the other hand, for girls in 16 countries or regions the odds of reporting
chronic stomach-ache decreased significantly with increasing age. In a minority of countries
(Albania, Canada, Czech Republic, England, Germany, Greenland, Lithuania, Israel,
Portugal, Slovenia, and Wales) there were no age differences in reporting of stomach-ache. In
the remaining countries or regions, the changes of the odds of reporting chronic stomach-ache
were less consistent — there was a significant decrease either just for 13-year olds or just for

15-year olds in comparison with 11-year olds (tableS3).

Prevalence of chronic multi-site pain
Overall 20.6% (SD+5.0) adolescents reported to have chronic multi-site pain. The
prevalence of multi-site pain (pain at least at two sites) was significantly higher than that for

any of single-site pain varying from 13.2% in Armenia to 33.8% in Israel (Table 2). The
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lowest prevalence of chronic multi-site pain was found in Portugal (13.8%), TFYR
Macedonia (13.9%), and Albania (14.0%), and the highest in France (28.4%), Island (27.4%),
and ltaly (27.3%). Across all countries, the prevalence of multi-site pain was significantly
higher among girls, except Armenia where no sex difference was observed.

In general, the odds of reporting multi-site pain increased with increasing age
category for both boys and girls (Table 3); however, the MOR showed a significant country
variation. For boys, in most countries or regions (a total of 29), no age differences in
reporting multi-site pain were observed. However, in the rest of the countries the odds
significantly increased either just for 13-year olds or just for 15-year olds in comparison with
the 11-year olds. A more consistent pattern was observed among girls. In almost all countries,
the odds of reporting multi-site pain gradually increased with increasing adolescent age. . In a
minority of countries (Armenia, Greenland, Israel, TFYR Macedonia, and Ukraine) no
significant age differences were observed (tableS4).

The log-linear analysis showed that the two-way and three-way interactions among
studied pain were all significant (p<0.001). The strongest effect was found for the co-
occurrence of headache and stomach-ache (7 = 139.04), but the weakest for the co-occurrence
of all three types of pain (z = 7.02). In Figure 1, a proportional Venn diagram shows the co-
occurrence of chronic pain in the sample of all studied adolescents. A total of 44.2% of
adolescents reported any type of studied chronic pain. The total proportion of those
adolescents reporting any of studied specific localized single-site pain was 23.6% and of
those, headache was the most common (11.3%). For those adolescents reporting co-
occurrence of chronic pain, reporting all three pain types was the most prevalent (7.3%)
followed by the co-occurrence of headache and stomach-ache (6.3%), headache and backache
(4.9%) and stomach-ache and backache (2.1%), giving a total of 20.6% of those adolescents

reporting any type of pain co-occurrence.
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Discussion

To the best of our knowledge, this is the first publication that investigates single-site
and multi-site chronic pain occurring at least weekly during previous six months among
nationally representative samples of adolescents across 42 countries.

Previous study based on the HBSC data from the earlier surveys investigated monthly
headache, stomach-ache and backache without focusing on country level effects (Swain et al.,
2014). In Swain’s et al. (2014) study, on average, a total of 27.1% of adolescents reported
any of monthly single-site pain but 47.3% reported monthly chronic pain in at least two sites.
In present study, 23.6% adolescents reported any type of studied weekly localized specific
single-site pain, but a total of 20.6% of adolescents reported weekly chronic pain in at least
two sites. This may suggest that the choice of either weekly or monthly cut-off frequency for
studying chronic pain may largely affect the findings of the proportion of adolescents
reporting multi-site pain in comparison with those reporting complaints of single-site pain.
Previous research suggests that there may be greater clinical relevance for pain-related
disability when pain is measured by a frequency of at least once a week than monthly (Hoftun
etal., 2011).

In general, the prevalence of localized specific pain types reported in this study was
11.3% for headache, 7.7% for backache and 4.6% for stomach-ache. These findings are
consistent with the results of other studies estimating the prevalence of localized single-site
chronic pain among adolescents (Kristjansdoéttir, 1997a; Hoftun et al., 2011). The total
proportion of adolescents reporting headache, stomach-ache, or backache is higher when
studying specific type of pain while not excluding the presence of other pain types (King et

al., 2011).
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In this study, on average, 20.6% of adolescents reported weekly chronic pain in at
least two sites. This finding concurs with previous studies that have suggested that multi-site
pain is more prevalent than specific localized single-site pain (Perquin et al., 2000; Petersen
et al., 2006; Hoftun et al., 2011; Swain et al., 2014). Pain conditions still might be often
treated in isolation; however, in clinical practice it needs to be acknowledged that during
adolescence the co-occurrence of chronic pain is highly prevalent. Based on our findings, the
co-occurrence of all three pain types was the most prevalent followed by the one of headache
and stomach-ache. More detailed studies on different patterns of pain in adolescents with
multi-site pain are needed as different subgroups of multi-site pain emerged and
heterogeneous effects on health-related quality of life for adolescents with different pain
patterns may exist (Holden et al., 2015).

Different age and sex patterns for single-site and multi-site pain were found in this
investigation. More specifically, reporting only chronic headache was significantly more
prevalent among girls than boys. Fewer sex differences were observed for reporting only
stomach-ache or backache. However, in all countries the prevalence of multi-site pain was
considerably higher among girls than that among boys. This finding is in line with previous
studies suggesting that adolescent sex and gender is a stronger predictor of multi-site pain
than single-site pain (Kristjansdéttir, 1997a; Petersen et al., 2006). Previous studies have
explored several biological and psychological factors in the quest of explaining the higher
prevalence of multi-site pain among adolescent girls, out of which the most relevant would be
differences in pubertal development, pain tolerance, or pain coping behaviours (Schmitz et
al., 2012; Skrove et al., 2015; Vierhous et al., 2011). Nonetheless, there is still an ongoing
discussion of potential biopsychosocial mechanisms that account for both sex and gender

differences in adolescent chronic pain needs, and this ought to be explored in future studies.
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In general, the odds of reporting localized chronic headaches and backaches increased
with age during adolescence, whereas the prevalence of stomach-ache was more likely to
decrease with age. However, the median odds ratio, which was used as a measure of
heterogeneity in this study and which is statistically independent of the prevalence of the
phenomenon, indicated a significant cross-country variation. Different age patterns of
localized single-site chronic pain are found also in other studies. For example, in Iceland the
adolescents’ reports on weekly localized chronic headache and stomach-ache were more
prevalent among younger adolescent age groups, but having chronic backache was more
common among older adolescents (Kristjansdottir, 1997a). In Norway, the prevalence of
reporting weekly localized chronic headache and backache among adolescents increased with
age, whereas no significant age differences were found for weekly chronic pain only in
abdomen (Hoftun et al., 2011). Age is important factor as it relates to pain characteristics, but
other studies also suggest that pubertal development during adolescence might be a better
determinant of pain rather than age itself (LeResche et. al., 2005; Janssen et al., 2011). This
fact should also be considered when dealing with chronic pain assessment for adolescents in
clinical care.

No consistent geographical patterns of pain prevalence across different countries were
observed in this investigation. For example, the prevalence of multi-site pain in the Nordic
countries varied from 15.2% in Norway to 27.4% in Iceland whereas in the Baltic states from
15.2% in Estonia to 22.1% in Latvia. It is safe to assume that this variation reflects true
differences of self-reported chronic pain between adolescent populations as all countries in
this study followed the same study methodology. This research outcome is in line with a
recent meta-analysis, which shows no clear geographical pattern in the chronic pain estimates
among adults (Steingrimsdattir et al., 2017). Our study supports this idea that geographical

location of is a week determinant of pain differences among adolescents across countries and
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perhaps other indicators like language, ethnicity, and national origin may be more appropriate
to consider. It has been suggested that cultural influences on the way children interpret their
pain may be important in relation to pain behaviour (Finley et al., 2009). However, the
empirical evidence on cultural implications of pain is currently limited.

In the current investigation, the country differences on pain prevalence could not be
explained by chronic pain prevalence changes across age groups. For example, the highest
prevalence of multi-site pain among adolescents was found in Israel. However, in Israel there
was no significant association between reporting multi-site pain and age among adolescents
for neither boys nor girls. The same age pattern was also found in Armenia, though the
prevalence of multi-site pain was the lowest of all here. However, when interpreting the
results by age it should be noted that HBSC study is cross-sectional in nature and it is not
possible to identify developmental trajectories of pain in adolescents across ages.

Available evidence suggests a deteriorating effect of chronic pain on adolescent
general health and well-being, which may negatively influence psychosocial development
and daily functioning over time, e.g. school absence, limitations to pursue hobbies or to meet
with friends etc. (Roth-Isigkeit et al., 2005; Larsson and Sund, 2007; Hoftun et al., 2011,
Caes et al., 2015). Adolescents having multi-site pain are more likely to report impaired
quality of life (Huguet and Mir6, 2008; Petersen et al., 2009; Holden et al., 2018), subjective
disabilities (Hoftun et al., 2011), and higher levels of other health complaints like anxiety and
depression (Kristjansdottir, 1997b; Larsson and Sund, 2007; Hoftun et al., 2012; Zernikow et
al, 2012). Thus, previous studies argue that the overall impact on adolescents’ health and
functioning might be different because of experiencing single-site vs multi-site chronic pain;

hence the need to consider these two groups separately in future investigations.
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This investigation is subject to a few limitations. It should be noted that only chronic
headache, backache and stomach-ache were included in this study. Although these are the
most prevalent chronic pain types among adolescents, adolescents may experience also other
chronic pain like limb pain, neck or shoulder pain etc. (Huguet and Mir6, 2008; Hoftun et al.,
2011). Moreover, through the methodology used, the HBSC study includes countries mostly
from European regions. Therefore extrapolating this pattern of results to a global level is
limited. Another limitation would be the lack of a pain intensity measurement. Pain intensity
is likely to be an important indicator of pain severity and pain-related individual burden
(Roth-Isigkeit et al., 2005; Huguet and Mir0, 2008; Tiira et al., 2012). This study also did not
assess pain-related disability in adolescents' daily life, including school-functioning, health
care use for chronic pain, which is relevant to estimate the clinical relevance of the chronic
pain problem and important to identify proportion of those adolescents with highly disabling
chronic pain (Hechler et al., 2015; Wager et al., 2013). However, other studies also show that
the increase of pain frequency and the number of pain locations in adolescents are also
important determinants of pain-related subjective disabilities and impact on daily functioning
(Kristjansdottir, 1997b; Perquin et al., 2003; Huguet and Mird, 2008; Hoftun et al., 2011,
Holden et al., 2018).

This study presents internationally comparable chronic pain prevalence data in
different adolescent age and sex groups across 42 countries. This provides important
information that could be used to estimate the overall impact of chronic pain in general
adolescent population. The international heterogeneity of chronic pain prevalence and
differences in chronic pain patterns shows that adolescents with chronic pain is not a
homogenous group. Differences in chronic pain characteristics should be addressed in both
clinical and public health practice in order to maximize the adolescent chronic pain

management and prevention. Chronic pain in adolescents should be managed using a
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multidisciplinary approach by taking into account the multidimensionality and
biopsychosocial development of pain, and the cross-country differences of chronic pain

prevalence.

Conclusions

This study identified high prevalence of self-reported chronic pain among adolescents across
the 42 investigated countries. Country differences in the proportions of adolescents with
specific pain types exist. Adolescent age and sex was strongly associated with chronic pain
but different demographic patterns may exist when studying country-specific data. In all
countries, the prevalence of chronic multi-site pain was higher among girls than boys, and it
was more common than specific localized single-site pain. Further studies should explore

both individual and country-level pain-related factors cross-nationally in more in detail.
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Table 1. Study population: The HBSC 2013/2014 survey *

Country/region Boys Girls Total
Northern America

Canada 6230 6427 12657
Western Asia

Armenia 1642 1868 3510
Israel 2479 2814 5293
Southern Europe

Albania 2450 2556 5006
Croatia 2765 2798 5563
Greece 2053 2073 4126
Italy 2035 2018 4053
Malta 1109 1091 2200
Portugal 2268 2503 4771
Slovenia 2445 2546 4991
Spain 4890 5131 10021
TFYR Macedonia 1978 2090 4068
Western Europe

Austria 1588 1817 3405
Belgium (French) 2875 2928 5803
Belgium (Flemish) 2383 1972 4355
France 2838 2807 5645
Germany 3014 2918 5932
Luxembourg 1544 1739 3283
Netherlands 2092 2164 4256
Switzerland 3225 3304 6529
Northern Europe

Denmark 1762 2040 3802
England 2665 2504 5169
Estonia 2026 2012 4038
Finland 2894 3001 5895
Greenland 420 487 907
Iceland 5275 5265 10540
Ireland 1566 2492 4058
Latvia 2619 2888 5507
Lithuania 2899 2816 5715
Norway 1428 1501 2929
Scotland 2928 2947 5875
Sweden 3776 3837 7613
Wales 2577 2506 5083
Eastern Europe

Bulgaria 2496 2263 4759
Czech Republic 2408 2659 5067
Hungary 1905 1943 3848
Poland 2208 2263 4471
Republic of Moldova 2348 2300 4648
Romania 1833 2072 3905
Russian Federation 1939 2519 4458
Slovakia 3048 3022 6070
Ukraine 2103 2356 4459
Total 105026 109257 214283

? respondents reporting to at least one of the pain item were included
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Table 2. Prevalence of single-site and multi-site recurrent pain in adolescents for boys and girls by country (%) *

Country/region Headache " Backache ” Stomach-ache * Multi-site pain

Total Boys Girls p  Total Boys Girls p Total Boys Girls p  Total Boys Girls p
Northern America
Canada 114% 95% 133% *** 81% 89% 74% **  4.0% 3% 42% NS 205% 13.7% 27.1%
Western Asia
Armenia 145% 114% 172% *** 44% 48% 42% NS 3.6% 27% 43% ** 132% 127% 13.6% NS
Israel 121% 92% 146% *** 48%  59% 39% ** 51% 4.8% 53% NS 33.8% 292% 37.9%
Southern Europe
Albania 151% 9.7% 203% *** 5§3% 58% 48% NS 27% 22% 31% *  141% 105% 17.5% ***
Croatia 89% 63% 115% ™* 83% 94% 73% ** 53% 40% 66% * 167% 11.3% 221% ***
Greece 131% 89% 173% ™* 62% 61% 62% NS 3.9% 34% 45% NS 145% 94% 196% ***
Italy 142% 119% 166% ** 1% 94% 67% ** 62% 57% 67% NS 273% 183% 364% ***
Malta 140% 134% 145% NS 7.0% 72% 67% NS 3.6% 2% 45% * 265% 206% 325%
Portugal 79% 53% 102% M 91% 7.6% 103% *** 17% 13% 22% *  13.8% 9.0% 182% ***
Slovenia 91% 7.6% 105% M 66% 70% 62% NS 41% 2% 52% ** 149% 97% 199% ***
Spain 9.0% 72% 107% *** 94% 80% 108% ** 3.6% 31% 41% *  169% 112% 223% ***
TFYR Macedonia 11.7% 82% 150% ™* 59% 69% 49% ** 69% S57% 8.0% ** 13.9% 103% 17.3% ***
Western Europe
Austria 102% 66% 133% ™* 85% 90% 80% NS 50% 3% 59% ** 140% 92% 183% **
Belgium (French) 13.0% 105% 154% ** 103% 11.1% 95% *  40% 42% 37% NS 260% 198% 321% ***
Belgium (Flemish)  9.6%  85% 11.1% ** 88% 97% 76% * 42% 32% 53% ™ 186% 139% 243% ***
France 87% 8.1% 93% NS 11.8% 123% 113% NS 63% 49% 76% *** 284% 209% 360% ***
Germany 102% 82% 123% *** 06% 10.8% 84% ** 60% 4.6% 75% ** 174% 120% 23.0%
Luxembourg 1L1% 100% 120% NS 95% 101% 90% NS 61% 4.4% 76% *** 24.6% 165% 31.8% ***
Netherlands 127% 99% 153% *** 63% 74% 52% ** 4.0% 33% 47% *  167% 106% 226% ***
Switzerland 103% 89% 11.7% ™* 94% 104% 84% ** 59% 4.3% 75% ** 219% 163% 27.4% ***
Northern Europe
Denmark 105% 8.4% 124% ™ 102% 112% 94% NS 4.0% 3.0% 50% ** 154% 10.6% ok
England 123% 105% 143% ™™ 62% 64% 59% NS 44% 3.8% 49% NS 17.8% 126% i
Estonia 134% 102% 167% ™* 7.0% 73% 68% NS 45% 44% 45% NS 152% 11.3% i
Finland 156% 138% 174% ™* 73% 80% 67% NS 42% 35% 49% ** 242% 19.0% e
Greenland 11.9% 8.1% 152% ™* 49% 57% 41% NS 24% 1.0% 37% ** 17.6% 12.6% b
Tceland 97% 93% 100% NS 94% 97% 91% NS 65% 61% 69% NS 27.4% 215% ok
Ireland 120% 92% 138% ™ 72% 78% 69% NS 35% 30% 38% NS 169% 11.1% 205% ***
Latvia 127% 101% 150% ™* 67% 70% 64% NS 47% 4.5% 48% NS 221% 158% 27.8% ***
Lithuania 103% 7.0% 13.6% ™* 65% 7.7% 52% *** 45% 3% 53% **  163% 124% 203% **™*
Norway 85% 66% 103% ™* 7.0% 78% 62% NS 64% 58% 69% NS 152% 103% 19.8% ***
Scotland 10.6% 84% 128% ™™* 63% 67% 60% NS 40% 32% 48% ** 160% 100% 21.9%
Sweden 125% 111% 139% ™™ 63% 76% 51% ™ 71% 61% 8.1% *** 243% 169% 31.6% "™
Wales 12.6% 104% 148% ™™ 63% 85% 41% % 44% 3.5% 53% M 187% 123% 253% M
Eastern Europe
Bulgaria 120% 95% 148% ™™ 52% 54% 49% NS 51% 44% 59% *  188% 143% 236% ™
Czech Republic 119% 92% 144% ™* 1L1% 11.7% 105% NS 3.0% 2% 32% NS 175% 113% 232% ***
Hungary 13.0% 115% 145% ™ 74%  85% 52% 51% 54% NS 263% 196% 328% ***
Poland 102% 8.6% 11.8% ™* 49% 45% 40% 3.0% 49% ™ 246% 18.9% 302% ™
Republic of Moldova  11.1% 9.0%  13.1% ™* 84% 92% 3.7% 32% 42% NS 22.7% 166% 28%% ™™
Romania 11.8% 87% 145% ™™ 78% 79% 37% 3.5% 38% NS 227% 156% 28%% ***
Russian Federation  12.2% 104% 13.7% ™* 63% 57% 43% 37% 48% NS 214% 181% 24.0% ***
Slovakia 1L4% 106% 122% *  81% 89% 52% 4.1% 6.4% M 222% 17.6% 26.%%
Ukraine 116% 92% 138% ™™ 69% 75% 52% 46% 56% NS 222% 176% 262% ™**
Total 113% 92% 134% ™* 77% 82% 72% " 4.6% 4.0% 53% *™ 20.6% 148% 256% ***

* p value for sex differences: *p=<0.05; ** p<0.01; ***p<0.001; NS - non-significant
b H 1 .

gle-site pain by other of studied pain sites
¢ chronic pain (headache and/or backache, and/or st h-ache) in at least two sites
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Table 3. Odds of single-site and multi-site recurrent pain in adolescent age groups (ref. = “11-

year olds™) for boys and girls; OR [95%CI]*

Boys

Girls

1.09 [1.03—1. 14]**
1.04 [0.99-1.10]NS
1.26 [1.17-1.35]**

1.36 [1.30—1.42]**
1.72 [1.64—1.80] %
1.25 [1.17-1.35] %

Age group
Headache” 13-year olds
15-year olds
MOR
Backache” 13-year olds

15-year olds
MOR

1.45 [1.37-1.54]*
2.09 [1.98-2.22]#**
1.33[1.23-1.46]***

1.35 [1.28— 144+
1.57 [L48-1.66]***
142 [1.30-1.55]***

Stomach-ache” 13-year olds
15-year olds

MOR

0.72 [0.70-0.81]**
0.57 [0.53-0.62]***
1.44[1.31-1.60]***

0.65 [0.62-0.70]***
0.54[0.51-0.58]**
1.42 [1.30-1.56]***

13-year olds
15-year olds
MOR

Multi-site pain °

1.20 [1.15-1.25]**
1.32 [1.26-1.38]
1.52[1.39-1.68]%**

1.51 [1.45-1.57]=*
2.09 [2.02-2.17]**
1.48 [1.37-1.63]***

* OR, odds ratio; CI, confidence interval, MOR, median odds ratio; *p<0.05; ** p<0.01; **¥p<0.001,

NS — non-significant

b Jocalized single-site pain by excluding other of studied pain sites
¢ chronic pain (headache and/or backache, and/or stomach-ache) in at least two sites
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Backache
7.7%

Headache
11.3%

Stomach-ache
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Figure 1. Co-occurrence of chronic pain in 11-, 13- and 15-year-old adolescents;
proportional Venn diagram
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