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Abstract 

Background: Eight percent of all child and adolescent general practice consultations are due to musculoskeletal 
conditions, with pain as the most frequent symptom. Despite the commonality of musculoskeletal pain, limited 
knowledge exists about care-seeking children and adolescents with musculoskeletal pain.

The purpose of this study was to describe characteristics of children and adolescents consulting their general practi-
tioner with musculoskeletal pain.

Methods: This is a cross-sectional study based on baseline data from the child and adolescent musculoskeletal pain 
cohort study (ChiBPS), carried out in 17 Danish general practice clinics. Patients aged 8–19 years who had muscu-
loskeletal pain when consulting their general practitioner were recruited. Participants completed a questionnaire 
on demographics, physical activity, pain impact, psychosocial factors, and expectations of their general practitioner. 
Descriptive statistics were used to summarize data. Normally distributed continuous data were described using mean 
and standard deviation while non-normally data were described using median and interquartile range (IQR).

Results: We included 100 participants (54% female, median age 13 [IQR: 12–16.5 years]). Frequent pain sites limiting 
activity were knee (56%), back (20%), ankle (19%), and neck (13%). Most participants (63%) consulted their gen-
eral practitioner due to inability to use their body as usual, due to pain. Median pain duration at consultation was 
5 months [IQR: 3 weeks-1 year]. More than a third were often/sometimes nervous (34%), worried or anxious (33%), and 
took pain medication (33%). Pain impeded ability to participate in sport activities at school (79%) and disturbed spare 
time activities (88%). Pain also made it difficult to concentrate for 58%, and to fall asleep for 38%. Only 38% expected a 
pain free long-term future.

Conclusion: This study demonstrates the bio-psycho-social impact of musculoskeletal pain in care-seeking children 
and adolescents. Demographics, pain characteristics, psychosocial characteristics, and physical characteristics should 
be included in addressing children and adolescents with musculoskeletal pain.

Trial registration: The ChiBPS study was pre-registered before participant recruitment (Clini calTr ials. gov Identifier: 
NCT03678922) date: 09.20.18.
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Background
Each year, 8% of children and adolescents aged 
3–17 years in the United Kingdom consult their gen-
eral practitioner (GP) due to a musculoskeletal (MSK) 
problem [1]. Despite the ubiquity of pain, it remains 
poorly understood in children and adolescents and 
as a result may be misinterpreted as inconsequential 
[2]. Adolescent MSK pain has long been assumed to 
be innocuous with a limited impact beyond the pain 
experience. However, evidence indicates that adoles-
cent MSK pain is associated with psychological dis-
tress [3], decreased quality of life [4], and a negative 
impact on sports participation and social activities 
[5, 6]. The prognosis of adolescent MSK pain is not as 
favorable as once assumed, and around one in every 
two adolescents with MSK pain continue to have pain 
even 1–4 years after onset [7]. This may predispose 
adolescents with MSK pain to chronic pain and other 
chronic health problems in adulthood [2].

The GP is the gatekeeper and the first point of con-
tact in many health care systems. It is important to 
understand needs and impact of pain in adolescents 
who consult the GP for their pain. This may help sup-
port patient-centered care, which is one of the corner-
stones of general practice.

Anxiety and coping among other patient character-
istics may contribute to the development and mainte-
nance of pain in children and adolescents [2]. Despite 
these could be relevant features to address during con-
sultation, it is unclear how common these characteris-
tics are among adolescents consulting general practice 
with pain, or the consequences on everyday lives.

We performed a systematic review investigating 
prognosis and prognostic factors for adolescent MSK 
pain [7], which informed our selection criteria and 
data collection. We discovered a complete knowledge 
gap on children and adolescents in general practice. 
Previous studies have primarily been in general popu-
lations, with a strong focus on pain with limited focus 
on psychosocial aspects of the pain experience.

The aim of this study was to explore demographics, 
pain features, psychosocial factors, physical activity, 
and expectations of children and adolescents consult-
ing their GP with MSK pain.

Method
Study design and pilot work to inform the study
This cross-sectional study is based on baseline data 
within the child and adolescent musculoskeletal 
(ChiBPS) pain cohort study. The aim of the ChiBPS 
study is to describe prognostic factors associated to 
long term MSK pain among children and adolescents 

consulting their GP with MSK pain. The STROBE 
checklist for cross-sectional studies was used in 
reporting of the study [8].

Setting and recruitment
GP clinics
From October 2018 to August 2019, one author (NP) 
contacted and visited general practice clinics across 
Denmark to introduce them to the ChiBPS study [9]. 
Seventeen rural and urban area clinics were included 
with GPs of both genders (Supplementary file 1).

Participants
Potentially eligible participants were invited to partici-
pate either by an employee prior to consultation, or by 
the consulting GP prior to or during the consultation. 
In each clinic, an employee or GP screened all sched-
uled patients for eligibility, either prior to or during 
consultations. The GP could choose the most suitable 
method in relation to the infrastructure of the clinic. 
Once the study was explained to the children and ado-
lescents by the GP or employee and the decision was 
made to participate, they were requested to complete 
an electronic questionnaire (outlined in detail below). 
The questionnaire was hosted on a secure server at 
University of Aalborg (AAU) and participants were 
not given any specific information of the content of the 
questionnaire beforehand.

To be eligible, patients had to have a MSK pain 
complaint and this had to be mentioned by either the 
patient/parent or the GP as a current condition dur-
ing the consultation, but not required to be the main 
reason for consultation. Musculoskeletal pain included 
pain arising from muscle, tendon, bone, and joint as 
per the International Association for the Study of Pain 
(IASP) definition [10]. The lower age limit of 8 was 
based on the assumption of a child’s ability to interpret/
understand the questions included in our question-
naire. We did not include a pre-defined minimum or 
maximum pain duration as an eligibility criterion, and 
patients were eligible regardless of whether the current 
consultation was the first for their MSK complaint.

Inclusion criteria 

• Age 8–19 years.
• Self-reported MSK pain (non-traumatic and trau-

matic caused by soft tissue damage, contusion or 
otherwise (excluding diagnosed fracture)).

• Ability to read and understand either Danish or 
English.
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Exclusion criteria 

• Self-reported MSK pain due to tumour, infection, or 
systemic and neurological causes known by either 
the GP or the patient/parent.

Data collection and management
Data was collected and managed using REDCap elec-
tronic data capture tools hosted at Aalborg University 
[11, 12]. REDCap (Research Electronic Data Capture) is a 
secure, web-based software platform designed to support 
data capture for research studies, providing 1) an intui-
tive interface for validated data capture; 2) audit trails for 
tracking data manipulation and export procedures; 3) 
automated export procedures for seamless data down-
loads to common statistical packages; and 4) procedures 
for data integration and interoperability with external 
sources [11, 12]. Most clinics elected to use study pro-
vided tablets to collect the data via the REDCap mobile 
app. If this was not possible, clinics could choose to have 
a link to the questionnaire sent directly to participants 
by a member of the research team (NP). Data was only 
shared with participant’s consent and the appropriate 
data sharing agreements in place.

All extracted data was handled in concurrence with 
The Danish Data Protection Agency [13] and all data 
extracted from REDCap and transferred to an Excel table, 
in an anonymised format.

Questionnaire and measures
The questionnaire was developed based on our system-
atic review, discussions with a GP reference group, and 
questions used in previous work [7, 14–25] (Additional 
file 2: Appendix 1). Our measures are divided in four sec-
tions: demographics, pain characteristics, psychosocial 
measures, and physical activity measures.

To ensure comprehensibility, we first piloted the ques-
tionnaire with seven 8–19-year-old children and adoles-
cents with recent MSK pain; two girls (11 and 17 years old) 
and five boys (8, 9, 11, 14, and 19 years old). We received 
feedback regarding three statements used in the question-
naire: ‘mark the site’, ‘previous’, and ‘in what extent’, and 
revised these to increase comprehensibility. Otherwise, 
there were no major difficulties in understanding the 
questions and the language was considered appropriate.

Musculoskeletal pain
We captured MSK pain sites that participants experi-
enced in the previous 2 weeks. Participants were able to 
select where they experienced pain from 33 predefined 
sites on a mannequin (Additional file 2: Appendix 1), and 

whether pain caused activity limitations or not. Activ-
ity limiting pain was defined as pain during the past 
2 weeks leading to not being able to participate in play 
in the school yard or spare time activities [14]. Patients 
were able to select more than one pain locations, with 
more than one location of activity limiting pain being 
considered multi-site pain. Pain intensity was rated on a 
11-point numerical rating scale from 0 to 10. Headache 
was not included. Our questionnaire started with three 
questions that was intended to ensure eligibility (see 
pain questions 1, 2, and 3 in Additional file  2: Appen-
dix 1). To limit the effect of recall bias, we used a short 
recall period of 2 weeks on questions related to pain.

Data handling and statistical methods
We exported data from our questionnaires in REDCap 
to an Excel table and checked for any potential errors 
(NP). Descriptive statistics was used to summarize data 
(Table 1 and Table 2). Normally distributed continuous 
data was described using mean and standard deviation 

Table 1 Demographics and pain characteristics of 100, 8–19-
year old care-seeking children and adolescents with MSK pain. 
N = 100. All numbers equals percentages because of the total 
population of 100

Data in Table 1 are based on 97–100% replies.
a fifth child, n = 3, twins, n = 2. bfive participants reported only one pain site and 
this was non-activity limiting – as answer to pain question 3, of these one of the 
sites were the jaw. (ID 40, 42, 51, 57, 90)

Demographics

Age (median [IQR]) 13 years [12–16.5]

Sex (n) Female: 55, Male: 45

Number of siblings (median [IQR]) 1 [1–2]

Only child: 7

Position in sibling  linea (excluding only chil-
dren and twins, n = 91)

First: 31

Second: 36

Third/fourth: 21

Youngest: 41

Pain characteristics
Pain duration (median [IQR]) 5 months [3 weeks-1 year]

Pain numerical rating scale (NRS) (median 
[IQR])

7 [6–8]

Multi-site activity limiting pain (n =  53b) 2 sites: 23

3 sites: 14

4 sites: 7

>/= 5 sites: 9

Pain episode duration (n) < than 3 h: 34

< than 24 h: 24

1–7 days: 24

> than 7 days: 18

Pain episode frequency (n) =/> once a week: 80

< once a week: 20
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while non-normally data were described using median 
and interquartile range. Categorical data was described 
using percentages.

Results
Study group characteristics
A total of 124 children and adolescents were 
recruited from 17 GP clinics. Of these, 24 were 

excluded; six due to missing consent, fifteen due to 
incomplete/cloned questionnaire, and three due to 
lack of fulfilment of eligibility criteria resulting in 
100 participants (Table  1 and Table  2). The primary 
activity limiting pain sites were knee (56%), ankle 
(18%), back (14%), heel (12%), foot (12%), and neck 
(9%) with a median pain intensity of 7 (IQR 6–8). The 
median pain duration was 5 months [3 weeks-1 year]. 

Table 2 Psychosocial and physical characteristics of 100, 8–19-year old care-seeking children and adolescents with musculoskeletal 
pain. N = 100. All numbers equals percentages because of the total population of 100

Data in Table 2 are based on 97–100% replies; question concerning screen time had the lowest reply percentage.
a NSAID: non-steroidal anti-inflammatory drug. bincl. One answer to; sometimes once other times 3, 1–2 times, 1–3 times, and 4–7 times, two answers 3–4 times, three 
answers: 3–5 times. cExcl. one answer: 1-3 times, many times, and all the time and three answers: 2–3 times

Psychosocial characteristics

Pain outside school hours (n) 97

Nervous (n) Often/sometimes: 34

Seldom/never: 66

Worried or anxious (n) Yes: 33, No: 32, I don’t know: 35

Low self-esteem (n) Yes: 7, No: 78, I don’t know: 15

Believe in God (n) Yes: 36, No: 35, I don’t know: 29

Difficult to fall asleep because of pain (n) 38

Tired during the day (n) 57

Have a job (n) 33

Know the cause of pain (n) 58

Expect the GP to prescribe pain medication (n) 8

Pain affects my concentration (n) 58

Take pain medication for pain (n) 33

Frequency of pain medication (n) Once/month: 13

Once/week: 12

More than once/week: 6

Every day 1

Know the name of pain medication, n = 26 Paracetamol: 17

NSAIDa: 1

Paracetamol and NSAID: 8

Physical activity characteristics
Physical active besides school hours times/week, n =  80b 0: 0

1: 11

2–3: 39

4–6: 16

> 6: 5

Screen time/other activities mostly sitting down outside school hours hours/dayc (n) 0: 2

1–2: 36

3–6: 49

>/= 7: 7

Pain disturbs (separate questions) (n): a walk longer than 1 km: 70

my spare time activities: 88

Pain makes it difficult to (more than one option could be ticked) (n): stand in a queue for 10 min.: 36

carry my school bag to school 22

sit on a chair for a 45-min. Lesson 31 bend down to put on my socks: 33

do sport activities at school 79 run fast to catch a bus: 67
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Multi-site activity limiting pain was reported by 53%. 
Almost all children and adolescents had pain outside 
school hours (97%) and were disturbed by their pain 
during their hobbies (88%).

Figure  1 highlights the difference in activity limiting 
and non-activity limiting pain by pain sites, with knee 
pain the most frequent site of both. Figure 2 visualizes the 
common characteristics of a typical Danish child or ado-
lescent with MSK pain, including demographics, physical 
activity, family pattern and pain impact on school.

Discussion
Main findings
Knee and ankle pain were the two most common activ-
ity-limiting pain sites among a care-seeking popula-
tion of adolescents with MSK pain in general practice. 

Fifty-three percent experienced multi-site pain. Overall, 
33% had used pain medication during the past 2 weeks 
and 13% used it at least once a month. Median pain dura-
tion was 5 months and a range of different functional and 
social limitations due to pain were reported.

Findings in relation to existing literature
Previous research from UK revealed that 8% of an ado-
lescent population seek care from their GP due to MSK 
conditions each year [1]. It has so far been unknown 
how large the impact of pain is among this primary care 
population. Previous research is mainly in secondary care 
populations or in school-based populations. Studies gen-
erally observed a longer pain duration than the current 
study (often > 12 months) [7], with a high proportion who 
had previously contacted a health care practitioner [26]. 

Fig. 1 Differentiating between activity limiting and non-activity limiting pain sites. The data depicts participants with the most frequent pain sites, 
stratified as activity and non-activity limiting pain. Data based on all participants, n = 100. Activity limiting and non-activity limiting pain are not 
mutual exclusive. One participant experienced activity limiting right sided knee pain and non-activity limiting left sided knee pain
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The proportion experiencing multi-site pain in our study 
was lower compared with previous studies [27]. Multi-
site pain seems to develop over time with increasing 
pain duration [28]. This could indicate that our popula-
tion contacts general practice early in the pain develop-
ment. Early intervention has been proposed to improve 
long-term outcomes due to duration of pain complaints, 
multi-site pain and psychological symptoms associated 
with a poor prognosis [7]. Most of our sample suffered 
from either back or knee pain which aligns with the find-
ings from UK general practice [1] and school-based pop-
ulations in Denmark [29].

The impact of pain
Konijnenberg et al. [30] found approximately 50% school 
absence because of pain. We found 22% reported difficul-
ties in carrying their school bag to school, 31% had dif-
ficulties sitting for a 45-min lesson, and 58% reported a 
negative effect of pain on their concentration. The most 
common causes for consultation in this study were limi-
tation in the habitual use of the body (64%), wanting 

the pain to stop (59%), and worrying about the cause of 
pain (55%). This is similar to research showing that pain 
intensity and activity limiting MSK pain were important 
drivers for seeking care among adolescents with pain 
complaints [31, 32].

Explanation of findings
Our findings underline the need to consider psycho-
logical and social factors since female sex (55%), pain 
duration more than 1 year (24%), feeling anxious (33%), 
daytime tiredness (57%), more than 6 non-school hours 
of sitting down/day (7%) and smoking (2%) are associated 
with an increased risk of a poor prognosis [7]. Co-occur-
ring pain, psychological and social factors in general 
practice should be considered treatment-targets and we 
recommend questioning any recent events in the family 
or surroundings, that could potentially have an impact on 
the child since there is a lack of knowledge on the effect 
of these modifiable risk factors.

Fig. 2 Common characteristics of a GP care-seeking 8–19-year old with musculoskeletal pain. A short story about a young girl with pain. A typical 
Danish child or adolescent with musculoskeletal pain is a 12 or 13 year-old girl. She has pain in her knee and in at least one more body part. She 
visits her general practitioner because she cannot use her body as usual due to pain and she decides to do so after having had pain for one year 
with pain episodes occurring as frequently as once every week. In her household she is the youngest of two children. In school her concentration 
is affected by her pain, and she goes on with her day feeling tired, but after school she is active in sports 2–3 times a week, even though her pain 
disturbs her spare time activities. During a typical day, she spends 3–6 h looking at a screen. She believes in God. When her day is over, and it is 
time for her to turn in she goes to bed knowing what causes her pain. Data is based on all participants, n = 100 including both activity limiting and 
non-activity limiting pain. Cut off limit is defined at a minimum of 31% of all participants for inclusion of the characteristics included in this figure
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Care‑seeking behaviour
Despite back pain affect 33% of children in school-
based populations, only 6 % of them seek care for their 
back pain [33]. Care-seeking behaviour in children 
is hence uncommon. This could indicate that years of 
pain duration push for a consultation rather than a wait 
and see approach.

Previous research suggest that 50–65% of children 
and adolescents have MSK pain 1–4 years after onset 
[7] whereas 14% of our population reported a pain 
duration of 1 year prior to the current consultation. 
Both numbers call for clinical implications, since long-
term MSK pain condition can push toward a more pro-
gressive investigation by the GP. General practitioners 
commonly prescribe a wait and see treatment for MSK 
pain [34, 35].

Implications for practice and future research
Our results underline the bio-psycho-social impact of 
MSK pain in care-seeking children and adolescents. 
Importantly, the results reveal the wide-reaching 
impact on carrying a school bag, the concentration, 
and the negative impact on leisure time activities. 
MSK pain in adolescents was once considered a 
benign self-limiting condition with limited impact 
beside the actual pain experience. These results 
underline that GPs need to be cognizant of the wide-
spread impact and challenges these young individual’s 
experience.

Strengths and limitations of the study
Our study data was drawn from a nationwide cohort, 
representative of the Danish population in age, sex, 
and environment (Table  1, Table  2, Supplementary 
file 1). It is unclear if our findings are generalizable to 
other countries with different health care sectors, dif-
ferences in care-seeking behaviour and cultural differ-
ences. We used validated questions when possible, and 
piloted the survey to ensure that children and adoles-
cents understood the questions. Due to the commonal-
ity of pain, we collected data on pain that affected their 
typical activities and otherwise pain. This distinction 
is important and ensure we can differentiate pain with 
and without an impact on the individual. Self-report 
measures of pain and other factors may be affected by 
recall bias. To limit recall bias we used a short recall 
period of 2 weeks. Due to the small number of adoles-
cents included, we did not stratify pain characteristics 
or pain impact into specific body sites. In this study we 
used “alcohol consumption” more than once per month, 
while previous studies have used the term “occasional 

use” [7]. This may make a direct comparison difficult. 
We did not collect data on NSAID intake for specifi-
cally MSK pain and are not able to exclude dysmenor-
rhea as a common pain condition among menstruating 
female adolescents.

Conclusion
Two thirds of children and adolescents consult their GP 
because of limitations in the habitual use of their body 
due to pain. One third of children and adolescents are 
nervous or worried/anxious and more than half report 
their concentration is affected by their pain. These find-
ings and other bio-psycho-social factors are important in 
addressing children and adolescents with musculoskel-
etal pain as they represent co-occurring conditions.

Abbreviations
GP: General practitioner; MSK: Musculoskeletal.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12875- 022- 01628-8.

Additional file 1. 

Additional file 2. 

Acknowledgements
Not applicable.

Authors’ contributions
Authorship for this paper is based on criteria according to ICMJE (http:// www. 
icmje. org/ recom menda tions/ browse/ roles- and- respo nsibi lities/ defin ing- the- 
role- of- autho rs- and- contr ibuto rs. html). NP wrote the first draft of the paper 
and MSR helped with the final write-up. All authors contributed to the meth-
odology and interpretation of included data. All authors improved the paper 
with critical review of content, a final approval of the version to be published 
and in agreement of accountability for the entire work and it’s accuracy.

Funding
This study was funded by The Research Unit for General Practice in Aalborg 
and The Multidisciplinary Committee.

Availability of data and materials
The datasets used in the current study are available from the corresponding 
author on reasonable request.

Declarations

Ethics approval and consent to participate
The ChiBPS study was pre-registered before participant recruitment (Clini 
calTr ials. gov Identifier: NCT03678922) and submitted to The Committee of 
Multipractice Studies in General Practice receiving approval prior to initiation 
(ID: MPU 20–2017/date 100117). The study complied with the Declaration of 
Helsinki. The Ethics Committee of the North Denmark Region/The National 
Ethics Committee (NVK) waived ethical approval of the ChiBPS cohort study 
necessary due to the nature of the study. The STROBE checklist for cross-
sectional studies was used in the reporting of the study [9].
Once the GPs were informed of the study at time of recruitment visits and 
decision was made to participate, statement of consent and data processor 
agreements were signed and the clinics were compensated for their part 
as intermediaries of contact to the children and adolescents, according to 

https://doi.org/10.1186/s12875-022-01628-8
https://doi.org/10.1186/s12875-022-01628-8
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://clinicaltrials.gov
http://clinicaltrials.gov


Page 8 of 9Pourbordbari et al. BMC Primary Care           (2022) 23:20 

regulation §3 by the Danish Committee of Multipractice Studies in Gen-
eral Practice. Written informed consent was obtained from the adolescent 
(18–19 years old) or from the guardian of participants 8–17 years old. Participa-
tion in this study did not interfere with the consultation and care provided by 
the GP nor did it include an intervention.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Clinical Medicine, Center for General Practice at Aalborg 
University, Aalborg, Denmark. 2 Department of Health Science and Technology, 
Faculty of Medicine, Aalborg University, Aalborg, Denmark. 

Received: 2 September 2021   Accepted: 14 January 2022

References
 1. Tan A, Strauss VY, Protheroe J, Dunn KM. Epidemiology of paediatric 

presentations with musculoskeletal problems in primary care. BMC 
Musculoskelet Disord. 2018;19(1):40. https:// doi. org/ 10. 1186/ s12891- 018- 
1952-7 PMID: 29409492; PMCID: PMC5801684.

 2. Eccleston C, Fisher E, Howard RF, Slater R, Forgeron P, Palermo TM, 
et al. Delivering transformative action in paediatric pain: a lancet child 
& adolescent health commission. Lancet Child Adolesc Health. 2021 
Jan;5(1):47–87. https:// doi. org/ 10. 1016/ S2352- 4642(20) 30277-7 Epub 
2020 Oct 13. PMID: 33064998.

 3. Fuglkjær S, Vach W, Hartvigsen J, Dissing KB, Junge T, Hestbæk L. Musculo-
skeletal pain distribution in 1,000 Danish schoolchildren aged 8-16 years. 
Chiropr Man Therap. 2020;28(1):45. https:// doi. org/ 10. 1186/ s12998- 020- 
00330-9 PMID: 32746872; PMCID: PMC7401207.

 4. Rathleff MS, Holden S, Straszek CL, Olesen JL, Jensen MB, Roos EM. 
Five-year prognosis and impact of adolescent knee pain: a prospective 
population-based cohort study of 504 adolescents in Denmark. BMJ 
Open. 2019;9(5):e024113. https:// doi. org/ 10. 1136/ bmjop en- 2018- 024113 
PMID: 31142518; PMCID: PMC6549701.

 5. Kamper SJ, Henschke N, Hestbaek L, Dunn KM, Williams CM. Musculoskel-
etal pain in children and adolescents. Braz J Phys Ther. 2016;20(3):275–84. 
https:// doi. org/ 10. 1590/ bjpt- rbf. 2014. 0149 PMID: 27437719; PMCID: 
PMC4946844.

 6. Swain MS, Henschke N, Kamper SJ, Gobina I, Ottová-Jordan V, Maher CG. 
Pain and moderate to vigorous physical activity in adolescence: an inter-
national population-based survey. Pain Med. 2016;17(5):813–9. https:// 
doi. org/ 10. 1111/ pme. 12923 Epub 2015 Sep 9. PMID: 26350061.

 7. Pourbordbari N, Riis A, Jensen MB, Olesen JL, Rathleff MS. Poor prognosis 
of child and adolescent musculoskeletal pain: a systematic literature 
review. BMJ Open. 2019;9(7):e024921. https:// doi. org/ 10. 1136/ bmjop en- 
2018- 024921 PMID: 31324677; PMCID: PMC6661566.

 8. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke 
JP. STROBE-Initiative. Das Strengthening the reporting of observational 
studies in epidemiology (STROBE-) Statement [the Strengthening the 
reporting of observational studies in epidemiology (STROBE) state-
ment: guidelines for reporting of observational studies]. Internist (Berl). 
2008;49(6):688–93. https:// doi. org/ 10. 1007/ s00108- 008- 2138-4 PMID: 
18511 988. German.

 9. Solberg LI. Recruiting medical groups for research: relationships, reputa-
tion, requirements, rewards, reciprocity, resolution, and respect. Imple-
ment Sci. 2006;26(1):25. https:// doi. org/ 10. 1186/ 1748- 5908-1- 25 PMID: 
17067379; PMCID: PMC1630695.

 10. Treede RD, Rief W, Barke A, Aziz Q, Bennett MI, Benoliel R, et al. A classifica-
tion of chronic pain for ICD-11. Pain. 2015 Jun;156(6):1003–7. https:// 
doi. org/ 10. 1097/j. pain. 00000 00000 000160 PMID: 25844555; PMCID: 
PMC4450869.

 11. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap) – a metadata-driven methodology and 

workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009 Apr;42(2):377–81.

 12. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. REDCap 
consortium, the REDCap consortium: building an international com-
munity of software partners. J Biomed Inform. 2019. https:// doi. org/ 10. 
1016/j. jbi. 2019. 103208.

 13. Datatilsynet. 2018 Jan 21. Available from: https:// www. datat ilsyn et. dk/ 
media/ 6567/ forte gnelse. pdf.

 14. Jussila L, Paananen M, Nayha S, Taimela S, Tammelin T, Auvinen J, et al. 
Psychosocial and lifestyle correlates of musculoskeletal pain patterns in 
adolescence: a 2-year follow-up study. Eur J Pain U K. 2014;18(1):139–46.

 15. Michaleff ZA, Kamper SJ, Stinson JN, Hestbaek L, Williams CM, Campbell P, 
et al. Measuring musculoskeletal pain in infants, children, and adoles-
cents. J Orthop Sports Phys Ther. 2017;47(10):712–30.

 16. Ståhl M, Kautiainen H, El-Metwally A, Häkkinen A, Ylinen J, Salminen 
JJ, et al. Non-specific neck pain in schoolchildren: prognosis and risk 
factors for occurrence and persistence. A 4-year follow-up study. Pain. 
2008;137(2):316–22. https:// doi. org/ 10. 1016/j. pain. 2007. 09. 012 Epub 
2007 Oct 26. PMID: 17964 722.

 17. Jones GT, Macfarlane GJ. Predicting persistent low back pain in school-
children: a prospective cohort study. Arthritis Rheum. 2009;61(10):1359–
66. https:// doi. org/ 10. 1002/ art. 24696 Erratum in: Arthritis Rheum 2009 
Dec 15;61(12):1761. PMID: 19790124.

 18. Brattberg G. The incidence of back pain and headache among Swedish 
school children. Qual Life Res. 1994 Dec;3(Suppl 1):S27–31. https:// doi. 
org/ 10. 1007/ BF004 33372 PMID: 7866367.

 19. Rathleff CR, Olesen JL, Roos EM, Rasmussen S, Rathleff MS. Half of 
12-15-year-olds with knee pain still have pain after one year. Dansih 
Medical Journal 2013;60 (11) (no pagination)(A4725).

 20. Sperotto F, Brachi S, Vittadello F, Zulian F. Musculoskeletal pain in school-
children across puberty: a 3-year follow-up study. Pediatr Rheumatol 
Online J. 2015;15(13):16. https:// doi. org/ 10. 1186/ s12969- 015- 0014-z 
PMID: 25976338; PMCID: PMC4438455.

 21. Paananen MV, Taimela SP, Auvinen JP, Tammelin TH, Kantomaa MT, 
Ebeling HE, et al. Risk factors for persistence of multiple musculo-
skeletal pains in adolescence: a 2-year follow-up study. Eur J Pain. 
2010;14(10):1026–32. https:// doi. org/ 10. 1016/j. ejpain. 2010. 03. 011 Epub 
2010 Apr 18. PMID: 20403716.

 22. Mikkelsson M, Salminen JJ, Sourander A, Kautiainen H. Contributing 
factors to the persistence of musculoskeletal pain in preadolescents: a 
prospective 1-year follow-up study. Pain. 1998;77(1):67–72. https:// doi. 
org/ 10. 1016/ S0304- 3959(98) 00083-9 PMID: 9755020.

 23. El-Metwally A, Salminen JJ, Auvinen A, Kautiainen H, Mikkelsson M. 
Prognosis of non-specific musculoskeletal pain in preadolescents: a pro-
spective 4-year follow-up study till adolescence. Pain. 2004;110(3):550–9. 
https:// doi. org/ 10. 1016/j. pain. 2004. 03. 021 PMID: 15288395.

 24. Mikkelsson M, Salminen JJ, Kautiainen H. Non-specific musculoskel-
etal pain in preadolescents. Prevalence and 1-year persistence. Pain. 
1997;73(1):29–35. https:// doi. org/ 10. 1016/ s0304- 3959(97) 00073-0 PMID: 
9414054.

 25. Udlændingestyrelsen. https:// us. dk.
 26. Rathleff MS, Skuldbøl SK, Rasch MN, Roos EM, Rasmussen S, Olesen JL. 

Care-seeking behaviour of adolescents with knee pain: a population-
based study among 504 adolescents. BMC Musculoskelet Disord. 
2013;14(1):1–8.

 27. Auvinen J, Eskola PJ, Ohtonen HR, Paananen M, Jokelainen J, Timonen M, 
et al. Long-term adolescent multi-site musculoskeletal pain is associated 
with psychological distress and anxiety. J Psychosom Res. 2017;93:28–32. 
https:// doi. org/ 10. 1016/j. jpsyc hores. 2016. 12. 006 Epub 2016 Dec 9. PMID: 
28107889.

 28. Holden S, Roos EM, Straszek CL, Olesen JL, Jensen MB, Graven-Nielsen T, 
et al. Prognosis and transition of multi-site pain during the course of 5 
years: Results of knee pain and function from a prospective cohort study 
among 756 adolescents. PLoS One. 2021;16(5):e0250415.

 29. Rathleff MS, Roos EM, Olesen JL, Rasmussen S. High prevalence of daily 
and multi-site pain--a cross-sectional population-based study among 
3000 Danish adolescents. BMC Pediatr. 2013;13(1):191–1. https:// doi. org/ 
10. 1186/ 1471- 2431- 13- 191.

 30. Konijnenberg AY, Uiterwaal CS, Kimpen JL, van der Hoeven J, Buitelaar JK, 
de Graeff-Meeder ER. Children with unexplained chronic pain: substantial 
impairment in everyday life. Arch Dis Child. 2005;90(7):680–6. https:// 

https://doi.org/10.1186/s12891-018-1952-7
https://doi.org/10.1186/s12891-018-1952-7
https://doi.org/10.1016/S2352-4642(20)30277-7
https://doi.org/10.1186/s12998-020-00330-9
https://doi.org/10.1186/s12998-020-00330-9
https://doi.org/10.1136/bmjopen-2018-024113
https://doi.org/10.1590/bjpt-rbf.2014.0149
https://doi.org/10.1111/pme.12923
https://doi.org/10.1111/pme.12923
https://doi.org/10.1136/bmjopen-2018-024921
https://doi.org/10.1136/bmjopen-2018-024921
https://doi.org/10.1007/s00108-008-2138-4
https://www.ncbi.nlm.nih.gov/pubmed/18511988
https://doi.org/10.1186/1748-5908-1-25
https://doi.org/10.1097/j.pain.0000000000000160
https://doi.org/10.1097/j.pain.0000000000000160
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://www.datatilsynet.dk/media/6567/fortegnelse.pdf
https://www.datatilsynet.dk/media/6567/fortegnelse.pdf
https://doi.org/10.1016/j.pain.2007.09.012
https://www.ncbi.nlm.nih.gov/pubmed/17964722
https://doi.org/10.1002/art.24696
https://doi.org/10.1007/BF00433372
https://doi.org/10.1007/BF00433372
https://doi.org/10.1186/s12969-015-0014-z
https://doi.org/10.1016/j.ejpain.2010.03.011
https://doi.org/10.1016/S0304-3959(98)00083-9
https://doi.org/10.1016/S0304-3959(98)00083-9
https://doi.org/10.1016/j.pain.2004.03.021
https://doi.org/10.1016/s0304-3959(97)00073-0
https://us.dk
https://doi.org/10.1016/j.jpsychores.2016.12.006
https://doi.org/10.1186/1471-2431-13-191
https://doi.org/10.1186/1471-2431-13-191
https://doi.org/10.1136/adc.2004.056820


Page 9 of 9Pourbordbari et al. BMC Primary Care           (2022) 23:20  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

doi. org/ 10. 1136/ adc. 2004. 056820 Epub 2005 May 17. PMID: 15899922; 
PMCID: PMC1720481.

 31. Tiira AH, Paananen MV, Taimela SP, Zitting PJ, Järvelin MR, Karppinen JI. 
Determinants of adolescent health care use for low back pain. Eur J Pain. 
2012;16(10):1467–76. https:// doi. org/ 10. 1002/j. 1532- 2149. 2012. 00178.x 
Epub 2012 Jul 13. PMID: 22807167.

 32. Masiero S, Carraro E, Sarto D, Bonaldo L, Ferraro C. Healthcare service use 
in adolescents with non-specific musculoskeletal pain. Acta Paediatr. 
2010;99(8):1224–8. https:// doi. org/ 10. 1111/j. 1651- 2227. 2010. 01770.x 
Epub 2010 Mar 8. PMID: 20219047.

 33. Paananen M, Taimela S, Auvinen J, Tammelin T, Zitting P, Karppinen J. 
Impact of self-reported musculoskeletal pain on health-related quality of 
life among young adults. Pain Med. 2011;12(1):9–17. https:// doi. org/ 10. 
1111/j. 1526- 4637. 2010. 01029.x PMID: 21223492.

 34. Rathleff et al. in review 2021.
 35. van Leeuwen et al. in review 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1136/adc.2004.056820
https://doi.org/10.1002/j.1532-2149.2012.00178.x
https://doi.org/10.1111/j.1651-2227.2010.01770.x
https://doi.org/10.1111/j.1526-4637.2010.01029.x
https://doi.org/10.1111/j.1526-4637.2010.01029.x

	Bio-psycho-social characteristics and impact of musculoskeletal pain in one hundred children and adolescents consulting general practice
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 
	Trial registration: 

	Background
	Method
	Study design and pilot work to inform the study
	Setting and recruitment
	GP clinics
	Participants
	Data collection and management
	Questionnaire and measures
	Musculoskeletal pain
	Data handling and statistical methods


	Results
	Study group characteristics

	Discussion
	Main findings
	Findings in relation to existing literature
	The impact of pain
	Explanation of findings
	Care-seeking behaviour
	Implications for practice and future research
	Strengths and limitations of the study

	Conclusion
	Acknowledgements
	References


