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Abstract
Background: A common belief is that pain is uncommon and short lived in adolescents. However, the burden of
pain in adolescents is unclear because of limitations in previous research. The aim of this study is to estimate the
prevalence of headache, stomach-ache and backache in adolescents and to explore the extent to which these three
forms of pain coexist based upon a representative sample of adolescents from 28 countries.
Methods: Data were analysed from three consecutive waves (1997/98, 2001/02 and 2005/06) of the Health
Behavior in School-aged Children: WHO Collaborative Cross-National survey (HBSC). Prevalence estimates are based
upon adolescents who reported experiencing headache, stomach-ache or backache at least monthly for the last
6 months.
Results: There were a total of 404,206 participants with a mean (±SD) age of 13.6 (±1.7) years (range 9.8 to
17.3 years). The prevalence of headache was 54.1%, stomach-ache 49.8%, backache 37%, and at least one of the
three pains 74.4%. Girls had a higher prevalence of the three pains than boys and the prevalence of pain increased
with age. Headache, stomach-ache and backache frequently coexist, for example, of those with headache: 21.2%
had headache alone, 31% suffered from both headache and stomach-ache, 12.1% suffered from backache and
headache, and 35.7% had all three pains.
Conclusions: Somatic pain is very common in adolescents, more often coexisting than occurring in isolation. Our
data supports the need for further research to improve the understanding of these pains in adolescents.
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Background
Adolescence marks the transition from childhood to
adult life. Pain during adolescence is an important predictor of future pain [1-3]. A Danish twins study [4]
found adolescents with persistent low back pain were
3.5 times more likely to have low back pain in adulthood. Co-occurrence of low back pain and headache in
adolescence further increases the risk of developing future pain which draws attention to the significance of
multiple pains [4].
Similar to adults, substantial economic costs can be attributed to pain in adolescents by way of direct medical
costs, parental work absence and childcare expenses
[5,6]. In adulthood the estimated cost of pain-related lost
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productivity time is $61.2 billon a year in the United
States [7] with headache and back pain the leading contributors to this cost. In Europe the total cost of headache alone is estimated to exceed €20 billion per year
[8]. Given the apparent link between adolescent pain
and pain in adult life, steps to better understand and
prevent adolescent pain are appropriate. An important
first step in public health management is to identify the
extent of the problem.
A number of systematic literature reviews have previously investigated the prevalence of headache [9,10], abdominal pain [10] and back pain [10,11] in children and
adolescents. However, meaningful synthesis of the research in this area is hampered by the poor quality of
the original studies. King and colleagues’ review [10]
noted a considerable number of relatively small studies
that yield imprecise estimates of prevalence, which are
inadequate to make inferences at a global level. Between
the studies there are large differences in the age range
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(children as young as 2 and as old as 18) and different
instruments used to measure pain. Not surprisingly King
et al’s review noted that the estimates of chronic pain
prevalence vary substantially between studies (headache
8–83%; abdominal pain 4–53% and back pain: 14–24%);
and there were inconsistent conclusions on the effect of
age, region, psychosocial, and demographic factors on
pain prevalence.
The study of prevalence from large, generalisable samples is critical in epidemiology and a paucity of such
studies exists with regard to pain in adolescence. The
World Health Organisation (WHO) monitors the health
and behaviour of school-aged children via a survey conducted every four years [12,13] which enables the exploration of adolescent pain from a more global perspective.
This dataset has advantages over previous studies in this
area because it is derived from a large multi-national
study using standardised methods of data collection. The
‘Health Behaviour in School-aged Children: WHO Collaborative Cross-National survey (HBSC)’ dataset has advantages over previous studies in this area because it is
derived from a large multi-national study across Europe,
North America, and Israel, using standardised methods
of data collection. The purpose of the current study is to
estimate the prevalence of headache, stomach-ache and
backache in adolescents as well as explore the extent to
which these pain conditions coexist using this data.

each age group is 1500 students per country (750 per
gender). Once data is collected from the participating
countries files are exported to the HBSC data banks
where data is checked and cleaned in accordance to strict
criteria. A list of participating researchers, countries and
select reports can be found at http://www.hbsc.org.

Methods

Data analysis

Study design and sample

The prevalence of headache, stomach-ache and backache
was estimated by analysing the combined data from the
1997/98, 2001/02 and 2005/06 survey waves. Prevalence
estimates are based upon adolescents who reported experiencing headache, stomach-ache or backache at least
every month for the last 6 months. Prevalence rates were
calculated and then plotted using SigmaPlot version 12.
The extent to which the three forms of pain coexist in
adolescents was explored by constructing frequency distribution tables and cross-tabulation using SPSS version
20. Membership of the clusters of coexisting pains was
illustrated using a three set area-proportional Venn diagram using an applet based on the method described by
Chow and Rogers [18]. Univariate logistic regression
models were constructed to investigate the odds of experiencing an individual pain type which also coexisted
with another pain type. These were carried out using
Statistical Analysis System (SAS) version 9.3.

Data were obtained from three consecutive waves (1997/
98, 2001/02 and 2005/06) of the ‘Health Behaviour in
School-aged Children: WHO Collaborative Cross-National
Survey (HBSC)’. The HBSC research network is an international alliance of researchers that conduct four-yearly
cross-national surveys. Data is collected from 11-, 13- and
15-year-olds regarding their health, well-being, social environments and health behaviours. A standardised research
protocol has been developed by the HBSC research network for the purpose of securing valid, reliable, and comparable data.
The HBSC study design, methods and data collection
dates have been described in detail elsewhere [14-16].
Three age groups – mean of 11.5, 13.5 and 15.5 years –
are sampled via administration of surveys within school
classes. For the majority of participating countries a nationally representative sample is drawn. The primary
sampling unit is the school class or, where a sample
frame of classes is not available, the whole school. In the
latter circumstances sampling is performed across school
grades to account for students that have been advanced
or held back. Cluster sampling is therefore used in which
the primary sampling unit is the class (or school) rather
than the individual student. The desired sample size for

Instrument and variables

Data from 28 countries across Europe, North America
and Israel were extracted for this study. In Belgium separate surveys were conducted for Flemish and French
speaking regions. Respondent demographics (gender, age
and country) and data from the HBSC symptoms checklist (HBSC-SCL) were accessed. Responses to questions
pertaining to headache, stomach-ache and backache were
extracted for evaluation. The frequency of the respective
pains was listed as a single multipart question: “In the
last 6 months, how often have you had the following?” a
list of symptoms included: headache, stomach-ache and
backache. For each type of pain, respondents were required to specify the frequency of pain in the last six
months on a five point scale: (1) “about every day”; (2)
“more than once a week”; (3) “about every week”; (4)
“about every month”; or (5) “rarely or never”. No details
regarding the duration and intensity of somatic pain were
available. The HBSC-SCL enables comparable assessment
of pain across countries, age groups and genders [17].

Results
Data from a total of 404,206 adolescents in 28 countries
were available for analysis. Individual participants’ age
ranged from 9.8 years to 17.3 years. For 11-, 13-, and
15-year age groups the mean age of respondents was
11.6 years, 13.6 years and 15.6 years respectively. There
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were slightly more girls (51.2%) than boys (48.8%) and
the three waves were of similar size (Table 1).
Headache was the most prevalent of the three pain conditions in adolescents. The percentage of adolescents (95%
confidence interval) who reported a headache monthly or
more frequently was 54.1% (54.0% to 54.3%), stomachache was 49.8% (49.6% to 49.9%) and backache was 37%
(36.8% to 37.1%). Figure 1 shows the frequency distribution of somatic pain in adolescents. The prevalence of
Table 1 Descriptive statistics of participants
Age

Mean: 13.6 years (SD: 1.7 years)

Gender

Boy
Girl

207112

(51.2%)

Country

Austria

13636

(3.4%)

Belgium - Flemish

15424

(3.8%)

Wave

*

n

%

197094

(48.8%)

Belgium - French

11304

(2.8%)

Canada

16858

(4.2%)

Czech republic

13497

(3.3%)

Denmark

15479

(3.8%)

England

17237

(4.3%)

Estonia

10360

(2.6%)

Finland

15501

(3.8%)

France

19473

(4.8%)

Germany

17716

(4.4%)

Greece

11821

(2.9%)

Greenland

3905

(1.0%)

Hungary

11305

(2.8%)

Israel

16401

(4.1%)

Latvia

11501

(2.9%)

Lithuania

15790

(3.9%)

Norway

14760

(3.7%)

Poland

16733

(4.1%)

Portugal

10580

(2.6%)

Rep. of Ireland

12163

(3.0%)

Russia

20265

(5.0%)

Scotland

16226

(4.0%)

*

Slovak republic

7671

(1.9%)

*

Spain

14718

(3.6%)

Sweden

12143

(3.0%)

Switzerland

14820

(3.7%)

USA

14086

(3.5%)

Wales

12833

(3.2%)

1997/98

122386

(30.3%)

2001/02

135067

(33.4%)

2005/06

146756

(36.3%)

( Waves and countries without HBSC-SCL data: Spain 1997/98, Slovak
republic 2001/02).

headache, stomach-ache and backache stratified by country is presented as supplemental information (Additional
file 1: Figure S1, Additional file 2: Figure S2 and Additional
file 3: Figure S3). There was some variation in pain prevalence across the 28 countries, but in no countries were any
of these three pains uncommon. The lowest pain prevalence was stomach-ache in Portuguese adolescents which
affected 22.8% (22.0% to 23.6%).
The three pains were more prevalent in girls and older
adolescents (Figure 2). The prevalence in girls vs. boys
was: headache 60.4% (60.1% to 60.6%) vs. 47.5% (47.3% to
47.7%); stomach-ache 59.5% (59.3% to 59.7%) vs. 39.4%
(39.2% to 39.6%), and backache 38.9% (38.7% to 39.1%)
vs. 35.0% (34.8% to 35.2%). The increase in prevalence
from 11 to 13 to 15 years for headache was 48.3% (48.0%
to 48.5%), 54.8% (54.5% to 55.1%) and 59.4% (59.1% to
59.7%); for stomach-ache was 45.1% (44.8% to 45.4%),
50.8% (50.5% to 51.1%) and 53.4% (53.2% to 53.7%); and
for backache 27.4% (27.2% to 27.7%), 37.0% (36.7% to
37.2%) and 46.7% (46.5% to 47.0%).
The prevalence of having at least one of the three
somatic pains was 74.4% (74.3% to 74.6%), with 47.3%
(47.1% to 47.4%) of adolescents reporting two or more
of the three pain conditions (Table 2). Girls experienced
multiple pains more frequently than boys and multiple
pains became more prevalent as age increased across
adolescence. The prevalence of multiple pains stratified
by gender and age is presented as supplemental information (Additional file 4: Figure S4).
Figure 3 proportionally represents the extent to which
the three pains coexisted in adolescents. It can be seen
that each of the three pains commonly coexist with one
or both of the other pain conditions. For example, of the
adolescents with headache: 21.2% (21.1% to 21.4%) had
headache alone, 31.0% (30.8% to 31.2%) also suffered
stomach-ache, 12.1% (12% to 12.3%) suffered from backache and headache, and 35.7% (35.4% to 35.8%) had all
three pains. Univariate logistic modelling found adolescents with pain (headache, stomach-ache or backache)
were at increased odds of experiencing coexisting pain.
This was highest for headache and stomach-ache OR =
4.7 (4.6 to 4.7), followed by headache and backache OR =
2.9 (2.8 to 2.9) and stomach-ache and backache OR = 2.6
(2.6 to 2.7).

Discussion
Almost three-quarters of adolescents experience headache,
stomach-ache or backache at least monthly. These pain
conditions commonly coexist and are more prevalent in
girls and older adolescents. While there was some variation in pain prevalence across the 28 countries there were
no countries where these three pains were uncommon.
Our study is substantially larger than any previous
study of the prevalence of pain in adolescents. It provides
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Figure 1 Prevalence of headache, stomach-ache and backache by frequency of occurrence. (Excluding adolescents who did not state:
headache n = 5620, 1.4%; stomach-ache n = 6412, 1.6% and backache n = 7142, 1.8%).

robust estimates of prevalence and coexistence of pain
as it draws from a large, multi-national and representative sample of adolescents and makes use of the standardised survey methods employed by the HBSC
research network. These methods minimise sampling
bias and enable extrapolation of the results across
Europe, North America and Israel. An important feature of the study is that it provides information on the

prevalence of each of the three types of pain separately
as well as in combination.
The HBSC Symptoms Check List (HBSC-SCL) was primary developed for measuring the subjective experience
of health and in this study it quantifies the subjective experience of pain among adolescents regardless of the
cause. A limitation of relying upon a brief instrument like
this is that it does not provide a precise medical diagnosis

Figure 2 Prevalence of headache, stomach-ache and backache by gender and age-group. (Excluding adolescents who did not state:
gender*headache n = 5620, 1.4%; gender*stomach-ache n = 6412, 1.6% and gender*backache n = 7142, 1.8%; age-group*headache n = 7590,
1.9%; age-group*stomach-ache n = 9096, 2.3%; age-group*backache n = 8378, 2.1%).
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Table 2 Coexistence of somatic pain in adolescents
Number of somatic
pains

Frequency
(n)

Percent
(%)

Cumulative percent
(%)

1

107451

27.1

27.1

2

110792

28.0

55.1

3

76475

19.3

74.4
100.0

0

101253

25.6

Total

395971

100.0

(Excluding 8235 adolescents whose pain frequency was not stated).

for each adolescent’s pain or provide greater qualitative
information on the pain experience. Given the broad nature of the pain measure, it is likely that physical ailments
(such as sports injuries, menstrual issues and menstrual
migraine) were among the causes of pain in this study.
Having established the scale of the problem in this study
we would encourage additional studies to further characterise these problems in adolescents.
Traditionally back pain is considered a condition of
middle age and is regarded as being uncommon and/or
short lived in adolescents. Reflecting this view current
clinical practice guidelines specify that back pain in
those younger than 20 years is a ‘red flag’ which should
alert clinicians to the possibility of serious spinal pathology [19,20]. Further investigation via imaging and laboratory testing is then recommended. Our finding of a
high prevalence of backache in adolescents questions
the clinical utility of ‘age of onset <20 years’ as red flag
to screen for serious disease [21]. Additionally many
clinical practice guidelines explicitly state that their
treatment recommendations only apply to adults [22].
Clinical practice guidelines should be reviewed to

Figure 3 Proportional Venn diagram representing the
coexistence of pain in adolescents. (Excluding 8235 adolescents
whose pain frequency was not stated).

consider the implications of the high prevalence of pain
in adolescents.
Our estimates of the prevalence of headache, stomachache and backache are at the upper bounds or higher
than the wide range of previous estimates reported in
King and colleagues’ review of chronic pain [10]. These
differences may be explained in part by differences in
ages of the young people studied, case definition, and recall period [23]. The way in which different types of
somatic pain are defined contributes to variations in previous prevalence estimates. A study [24] of low back
pain in British school-children (11-14 years, girls 53.9%)
illustrates the effect of a different operational definition.
Directed by a pain diagram and the severity measure ‘for
one day or longer in the prior month’, adolescents reported the prevalence of back pain as 26%, which is substantially less than the 37.0% backache estimate obtained
for England in this analysis. Moreover, adolescence is defined by the WHO as the period between 10 and 19 years
[25]. The HBSC study methods encompass a broad age
range but ensure that a minimum of 95% of the eligible
target population falls within the sample frame 11-15
years [12]. Given that the prevalence of somatic pain in
children and adolescents increases with age it is reasonable to suggest that disparities in pain prevalence estimates may be explained by the variability in the age
distribution of previous studies. For example, a Swedish
study [26] reported the monthly prevalence of headache
in children (7-16 years, girls 48.6%) to be 26%, which is
substantially lower than this study’s estimate of 63.1%
from Sweden. The difference is likely due to the fact that
20% of the sample was aged below 11 years. A onemonth time period for reporting prevalence was used in
this study on the basis of recently published consensus
[27] and empirically-based [28] recommendations in the
field of back pain. Opportunity exists for a consensus
approach to standardise important definitional components of paediatric somatic pain including the frequency
and duration of pain and the age distribution in sampling strategies.
Our study found somatic pain in adolescents most commonly occurs in multiple-pain form. In particular young
people had the greatest odds of coexisting pain when they
experienced headache and stomach-ache, which appears to
align with the prevailing knowledge [29]. Contrary to a previous study [29] we found girls have a higher prevalence of
multiple-pains than boys and the prevalence of multiplepains increases with age. Given the high prevalence of individual pains it is likely that some coexistence of individual
pains will occur despite unrelated cause. Several potential
physical, behavioural and mental developmental changes
that coincide with pubertal development have been
hypothesised to explain the age and gender differences that
were observed in this study [11,30,31]. LeResche et al. [31]
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found both the prevalence of one pain condition and the
prevalence of two or more pain conditions increased with
increasing physical maturity, which may explain the significant increase in the pain prevalence with age in our study.
Very few studies have described the extent to which somatic pains coexist in adolescents and as a consequence
there is a paucity of knowledge in this field.
Suffering and developmental consequences are important actual and potential implications of somatic pain in
adolescence. Somatic pain has been associated with anxiety and depression as well as school absenteeism and
poor quality of life [5]. The direct cost of health care is
likely to already be apparent given the relationship between subjective health complaints and high medicine
use in adolescents [32]. Somatic pain during adolescence
is associated with re-occurrence later in life [1-4] and it
appears that some groups of children are predisposed to
ongoing pain-related problems, including work disruption, into adulthood [33]. Given that the majority of sick
leave in adults is due to somatic pains [34], prevention
and management of these problems in adolescence could
conceivably have an important impact on disease burden
in adults.

Conclusions
Our research has clearly established that headache,
stomach-ache and backache are very common in adolescents and these pains more often coexist than occur in
isolation. Somatic pain affects the health and well-being
of adolescents in several countries across Europe and
North America and as such poses a substantial public
health challenge. However, research into the health of
young people is recognised as a neglected priority in global health [35] and this is certainly the case in the pain
field where there is an incomplete understanding of the
epidemiology, mechanisms and management of these
pains in adolescents. In regards to pain, large differences
in prevalence exist across gender and age in adolescents.
These findings are useful as they identify that girls are
more likely to experience individual and multiple pains.
Moreover, young people during late adolescence are
commonly afflicted by multiple pains. Longitudinal investigations that coincide with the onset of pubertal development are now required to appropriately establish
fundamental risk factors and mechanisms for adolescent
pain. Once established, an evidence-based approached to
prevention and intervention strategies can be explored in
the interest of public health.
Additional files
Additional file 1: Figure S1. Prevalence of headache in adolescents by
country. (Excluding 5620 adolescents whose headache frequency was not
stated).
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Additional file 2: Figure S2. Prevalence of stomach-ache in
adolescents by country. (Excluding 6412 adolescents whose stomachache frequency was not stated).
Additional file 3: Figure S3. Prevalence of backache in adolescents by
country. (Excluding 7142 adolescents whose backache frequency was not
stated).
Additional file 4: Figure S4. The prevalence of multiple somatic pains
stratified by (a) gender and (b) age. (Excluding 8235 adolescents whose
pain frequency was not stated).
Abbreviations
HBSC: Health Behaviour in School-aged Children; HBSC-SCL: Health Behaviour
in School-aged Children – symptoms checklist; WHO: World Health
Organisation.
Competing interests
The authors have no competing interests to disclose.
Authors’ contributions
MSS, NH and CGM conceptualised and designed the analyses. NH, IG and VO
facilitated the data acquisition, MS conducted the analyses. All authors
interpreted the data, critically reviewed and revised the manuscript. All
authors approved the final manuscript and MS is the guarantor.
Acknowledgements
HBSC is an international study carried out in collaboration with WHO/EURO.
The International Coordinator of the 1997/98, 2001/02 and 2005/06 surveys
was Candace Currie and the Data Bank Managers were Bente Wold and
Oddrun Samdal. The 1997/98, 2001/02 and 2005/06 surveys were conducted
by Principal Investigators in 28 countries: Austria: Wolfgang Dür; Belgium: Lea
Maes and Danielle Piette; Canada: Alan King and William Boyce; Czech
Republic: Ladislav Csémy; Denmark: Bjørn E Holstein and Pernille Due;
England: Mary Hickman and Anthony Morgan; Estonia: Mai Maser and Katrin
Kuzman; Finland: Jorma Tynjälä; France: Christiane Dressen and Emmanuelle
Godeau; Germany: Klaus Hurrelmann and Ulrike Raven-Sieberer; Greece: Anna
Kokkevi; Greenland: Michael Pedersen and Birgit Niclasen; Hungary: Anna
Aszmann and Agnes Németh; Ireland: Saoirse Nic Gabhainn and Grace
Mcguinness; Israel: Yossi Harel-Fisch; Latvia: Ieva Ranka and Iveta Pudule;
Lithuania: Apolinaras Zaborskis; Norway: Oddrun Samdal; Poland: Barbara
Woynarowska and Joanna Mazur; Portugal: Margarida Gaspar De Matos;
Russia Federation: Aleksander Komkov; Scotland: Candace Currie; Slovak
republic: Miro Bronis and Elena Marvicova; Spain: Ramón Mendoza and
Carmen Moreno Rodriguez; Sweden: Ulla Marklund; Switzerland: Béatrice
Janin Jacquat, Holger Schmid and Emmanuel Kuntsche; United States: Mary
Overpeck and Ronald Iannotti; Wales: Chris Tudor-Smith and Chris Roberts.
For details, see http://www.hbsc.org.
Funding sources
The HBSC research network is an international alliance of researchers. Data
collection in each country or region was funded at the national level. The
National Health Service of Scotland and the Chief Medical Officer Directorate
of the Scottish Government funded the HBSC International Coordinating
Centre at the Child and Adolescent Health Research Unit, University of
Edinburgh.
Author details
Department of Chiropractic, Faculty of Science, Macquarie University,
Sydney 2109, Australia. 2Musculoskeletal Division, The George Institute for
Global Health, Sydney Medical School, University of Sydney, Sydney,
Australia. 3Institute of Public Health, University of Heidelberg, Heidelberg,
Germany. 4Department of Epidemiology and Biostatistics, EMGO + Institute,
VU University Medical Center, Amsterdam, The Netherlands. 5Department of
Public Health and Epidemiology, Riga Stradinš University, Riga, Latvia.
6
Department of Child and Adolescent Psychiatry, Psychotherapy, and
Psychosomatics, Research Unit Child Public Health, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany.
1

Received: 8 November 2013 Accepted: 7 May 2014
Published: 13 May 2014

Swain et al. BMC Public Health 2014, 14:447
http://www.biomedcentral.com/1471-2458/14/447

References
1. Fearon P, Hotopf M: Relation between headache in childhood and
physical and psychiatric symptoms in adulthood: National birth cohort
study. BMJ 2001, 322:1145–1148.
2. Gieteling MJ, Bierma-Zeinstra SM, Passchier J, Berger MY: Prognosis of
chronic or recurrent abdominal pain in children. J Pediatr Gastroenterol
Nutr 2008, 47:316–326.
3. Hestbaek L, Leboeuf-Yde C, Kyvik KO, Manniche C: The course of low back
pain from adolescence to adulthood: eight-year follow-up of 9600 twins.
Spine (Phila Pa 1976) 2006, 31(4):468–472.
4. Hestbaek L, Leboeuf-Yde C, Kyvik KO: Is comorbidity in adolescence a
predictor for adult low back pain? A prospective study of a young
population. BMC Musculoskelet Disord 2006, 7:29.
5. Saps M, Seshadri R, Sztainberg M, Schaffer G, Marshall BM, Di Lorenzo C: A
Prospective School-based Study of Abdominal Pain and Other Common
Somatic Complaints in Children. J Pediatr 2009, 154:322–326.
6. Sleed M, Eccleston C, Beecham J, Knapp M, Jordan A: The economic
impact of chronic pain in adolescence: methodological considerations
and a preliminary costs-of-illness study. Pain 2005, 119:183–190.
7. Stewart WF, Ricci JA, Chee E, Morganstein D, Lipton R: Lost Productive
Time and Cost Due to Common Pain Conditions in the US Workforce.
JAMA 2003, 290:2443–2454.
8. Linde M, Gustavsson A, Stovner LJ, Steiner TJ, Barré J, Katsarava Z, Lainez JM,
Lampl C, Lantéri-Minet M, Rastenyte D, Ruiz de la Torre E, Tassorelli C,
Andrée C: The cost of headache disorders in Europe: The Eurolight
project. Eur J Neurol 2012, 19:703–711.
9. Abu-Arafeh I, Razak S, Sivaraman B, Graham C: Prevalence of headache and
migraine in children and adolescents: a systematic review of populationbased studies. Dev Med Child Neurol 2010, 52:1088–1097.
10. King S, Chambers CT, Huguet A, MacNevin RC, McGrath PJ, Parker L,
MacDonald AJ: The epidemiology of chronic pain in children and
adolescents revisited: a systematic review. Pain 2011, 152:2729–2738.
11. Jeffries LJ, Milanese SF, Grimmer-Somers KA: Epidemiology of adolescent
spinal pain: a systematic overview of the research literature. Spine (Phila
Pa 1976) 2007, 32:2630–2637.
12. Roberts C, Freeman J, Samdal O, Schnohr CW, de Looze ME, Nic Gabhainn
S, Iannotti R, Rasmussen M, International HSG: The Health Behaviour in
School-aged Children (HBSC) study: methodological developments and
current tensions. Int J Public Health 2009, 54(Suppl 2):140–150.
13. Currie C, Gabhainn SN, Godeau E: The Health Behaviour in School-aged
Children: WHO Collaborative Cross-National (HBSC) study: origins,
concept, history and development 1982-2008. Int J Public Health 2009,
54(Suppl 2):131–139.
14. Currie C, Hurrelmann K, Settertobulte W, Smith R, Todd J: Health and health
behaviour among young people, Health Policy for Children and Adolescents,
No. 1. Copenhagen: WHO Regional Office for Europe; 2000.
15. Currie C, Gabhainn SN, Godeau E, Roberts C, Smith R, Currie D, Pickett W,
Richter M, Morgan A, Barnekow V: Inequalities in young people's health: HBSC
international report from the 2005/06 survey, Health Policy for Children and
Adolescents, No. 5. Copenhagen: WHO Regional Office for Europe; 2008.
16. Currie C, Roberts C, Morgan A, Smith R, Settertobulte W, Samdal O,
Barnekow-Rasmussen V: Young People’s Health in Context: international report
from the HBSC 2001/02 survey, Health Policy for Children and Adolescents,
No. 4. Copenhagen: WHO Regional Office for Europe; 2004.
17. Ravens-Sieberer U, Erhart M, Torsheim T, Hetland J, Freeman J, Danielson M,
Thomas C: An international scoring system for self-reported health
complaints in adolescents. Eur J Public Health 2008, 18:294–299.
18. Micallef L, Rodgers P: eulerAPE: Drawing Area-proportional 3-Venn
Diagrams Using Ellipses. PLoS ONE 2014, to appear.
http://www.eulerdiagrams.org/eulerAPE.
19. Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Moffett J, Kovacs F,
Mannion AF, Reis S, Staal JB, Ursin H, Zanoli G: Chapter 4: European
guidelines for the management of chronic nonspecific low back pain.
Eur Spine J 2006, 15:S192–S300.
20. Van Tulder M, Becker A, Bekkering T, Breen A, Del Real MTG, Hutchinson A,
Koes B, Laerum E, Malmivaara A: Chapter 3: European guidelines for the
management of acute nonspecific low back pain in primary care. Eur
Spine J 2006, 15:S169–S191.
21. Leeflang MMG, Bossuyt PMM, Irwig L: Diagnostic test accuracy may vary
with prevalence: implications for evidence-based diagnosis. J Clin
Epidemiol 2009, 62:5–12.

Page 7 of 7

22. Chou R, Qaseem A, Snow V, Casey D, Cross JT, Shekelle P, Owens DK:
Diagnosis and Treatment of Low Back Pain: A Joint Clinical Practice
Guideline from the American College of Physicians and the American
Pain Society. Ann Intern Med 2007, 147:478–491.
23. Goodman JE, McGrath PJ: The epidemiology of pain in children and
adolescents: A review. Pain 1991, 46:247–264.
24. Watson KD, Papageorgiou AC, Jones GT, Taylor S, Symmons DPM, Silman
AJ, Macfarlane GJ: Low back pain in schoolchildren: occurrence and
characteristics. Pain 2002, 97:87–92.
25. WHO: Adolescent health. [accessed: 11 December 2012]. 2012. Available
from: http://www.who.int/topics/adolescent_health/en/.
26. Carlsson J: Prevalence of headache in schoolchildren: relation to family
and school factors. Acta Paediatr 1996, 85(6):692–696.
27. Dionne CE, Dunn KM, Croft PR, Nachemson AL, Buchbinder R, Walker BF,
Wyatt M, Cassidy JD, Rossignol M, Leboeuf-Yde C, Hartvigsen J, Leino-Arjas
P, Latza U, Reis S, Gil Del Real MT, Kovacs FM, Öberg B, Cedraschi C, Bouter
LM, Koes BW, Picavet HSJ, Van Tulder MW, Burton K, Foster NE, MacFarlane
GJ, Thomas E, Underwood M, Waddell G, Shekelle P, Volinn E, et al: A
consensus approach toward the standardization of back pain definitions
for use in prevalence studies. Spine (Phila Pa 1976) 2008, 33:95–103.
28. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, Woolf A, Vos T,
Buchbinder R: A systematic review of the global prevalence of low back
pain. Arthritis Rheum 2012, 64:2028–2037.
29. Petersen S, Brulin C, Bergström E: Recurrent pain symptoms in young
schoolchildren are often multiple. Pain 2006, 121:145–150.
30. Feldman DE, Shrier I, Rossignol M, Abenhaim L: Risk factors for the
development of low back pain in adolescence. Am J Epidemiol 2001,
154:30–36.
31. LeResche L, Mancl LA, Drangsholt MT, Saunders K, Korff MV: Relationship of
pain and symptoms to pubertal development in adolescents. Pain 2005,
118:201–209.
32. Gobina IVR, Tynjala J, Villberg J, Villerusa A, Iannotti RJ, Godeau E, Gabhainn
S, Andersen A, Holstein BE: The medicine use and corresponding
subjective health complaints among adolescents, a cross-national
survey. Pharmacoepidemiol Drug Saf 2011, 20:424–431.
33. Walker LS, Sherman AL, Bruehl S, Garber J, Smith CA: Functional abdominal
pain patient subtypes in childhood predict functional gastrointestinal
disorders with chronic pain and psychiatric comorbidities in adolescence
and adulthood. Pain 2012, 153:1798–1806.
34. Roelen CAM, Koopmans PC, Groothoff JW: Subjective health complaints in
relation to sickness absence. Work 2010, 37:15–21.
35. Gore FM, Bloem PJ, Patton GC, Ferguson J, Joseph V, Coffey C, Sawyer SM,
Mathers CD: Global burden of disease in young people aged 10-24 years:
a systematic analysis. Lancet 2011, 377(9783):2093–2102.
doi:10.1186/1471-2458-14-447
Cite this article as: Swain et al.: An international survey of pain in
adolescents. BMC Public Health 2014 14:447.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

