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Abstract 
Aim: The aim of this study was to assess the care-seeking behaviour 
among adolescents with patellofemoral pain (PFP). 
Methods: This retrospective study included data on 121 adolescents 
with PFP enrolled in a randomized controlled trial. A questionnaire 
was sent to the general practitioner (GP) of each adolescent, assessing 
information on the consultation dates for knee pain, potential 
diagnoses, and treatment provided. 
Results: 106/121 adolescents had been in contact with their GP, and 
95 medical records of adolescents were available. Of the 95 
adolescents with available medical records 60 had consulted their GP 
for knee pain. The median number of contacts was 1.5 (range 1-7). The 
GPs initiated treatment for 48 of the 60 adolescents and in most cases 
it was information and advice (36/48) or pain medication to a minor 
extent (6/48). Out of the 60 adolescents who consulted their GP 26 
were subsequently referred to different types of health care 
professionals, in 11 out of 26 to physiotherapy, but also to the 
department of rheumatology or orthopaedics. 
Conclusions: 63% of adolescents diagnosed with PFP had previously 
consulted their GP due to knee pain. Several types of treatments were 
initiated by the GP, but most commonly advice and information were 
given. Standardized and evidence-based treatment guidelines for 
adolescent knee pain in general practice are needed
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List of abbreviations
APA2011: Adolescent Pain in Aalborg 2011
GP: General Practitioner
PFP: Patellofemoral pain
RCT: Randomized controlled trial

Introduction
Musculoskeletal pain is experienced by up to 40% of adolescents1–3 and is a common reason for consulting a general
practitioner (GP), who is often the first healthcare professional involved in the management and treatment of pain.4–6 The
knee is one of the most prevalent regions of reported pain.2,7–9 The prevalence of knee pain in adolescents is between
19 and 31%2,8,10,11 with patellofemoral pain (PFP) being one of the most common knee conditions among adolescents,
experienced by approximately 6-7% of them.6,12–14 Patellofemoral pain is defined as pain in the peri- or retro-patellar area
experienced during activities that involve bending of the knee (cycling, climbing stairs or similar activities). Issues
associated with long-standing PFP include high pain intensity and low quality of life. Long standing PFP is also
associated with higher risk of interrupting participation in sport activities.12,15

There are a number of different treatment options for PFP. A meta-analysis from high quality trials documents a positive
effect of exercise therapy.16 Exercise therapy has been advocated as the cornerstone in treatment of patients with PFP.16 A
randomized controlled trial (RCT) showed that exercise therapy combined with patient education was more effective
compared to patient education alone.13,17 At 12 months only 29% were fully recovered in the randomised group with
patient education alone while 38% were fully recovered in the randomised group with patient education combined with
exercise therapy. The proportion of adolescents fully recovered was significantly lower than what have been reported in
previous similar exercise studies on adults with PFP (62-81% of patients receiving exercise therapy).18,19

On average, the adolescents in the RCT reported knee symptoms for more than three years at inclusion, which is longer
than previous trials in adult patientswith PFP.13,18–20 A long symptom duration before initiation of treatment is associated
with poorer outcome after treatment which may partially explain the lower effect of exercise therapy among adoles-
cents.20 The question is if these adolescents had previously contacted their GP due to their knee pain, and if so, which
recommendation was provided by the GP. This is important as early treatment may improve the effect of exercise therapy
among adolescents with PFP,21,22 and exercise therapy can only be prescribed if the adolescents decide to seek medical
care as the GP is gatekeeper in Denmark. The purpose of this study was therefore to retrospectively assess the care-
seeking behaviour of a cohort of adolescents with PFP using patient records from their GP.

Methods
Design
The designwas a retrospective cohort study.13 Ethical approval was obtained from the local ethics committee in the North
Denmark Region (N-20110020) and the ethics committee approved that adolescents >15 years of age could consent on
their own. All participants were required to give written informed consent for the researchers to use their data to explore
the care pathway.

Recruitment of participants
Adolescents with PFP were recruited from a population-based cohort (Adolescent Pain in Aalborg (APA) 2011, the
APA2011-cohort) which included 2200 adolescents between 15-19 years.17 Of the 2200 adolescents who answered the
questionnaire, 724 reported knee pain. A total of 504 adolescents were successfully contacted and asked standardised
questions in a telephone interview.6 If they reported anterior knee pain with an non-traumatic onset, as opposed to
traumatic onset, they were offered a clinical examination at the local hospital by an experienced rheumatologist to
determine the specific knee condition. Two hundred and four adolescents were invited for a clinical examination and
180 accepted, 8 adolescents did not show up, leaving 172 adolescents who were examined. Of these, 153 were diagnosed
with PFP, but 32 were subsequently excluded with the main reasons being the worst pain experienced the previous week
being less than 30 mm on visual analogue scale (VAS) and patients with additional knee conditions (e.g. PFP combined
with iliotibial band syndrome). Of the remaining 121 adolescents there were 106 who consented to contacting their GP
(n=55 in total) and assess information regarding the period with patellofemoral pain prior to being enrolled in the
APA-2011-cohort and a subsequent RCT.13 These 106 were the focus of the current report and these data has not been
published before or used in other reports.

Five GP’s never responded to our enquiry. Questionnaires containing information for 98 adolescents from their medical
record were received from the remaining 50 GPs. The medical records were retrieved using the adolescent’s unique
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personal identification number. Of these, 3/98 adolescents had shifted to the current clinic shortly before the question-
naire was sent and it was not possible for the GP to obtain the record from the previous GP. Therefore, a total of
95 adolescents were included in the data analyses.

Development of questionnaire
To obtain information from the GP, a questionnaire was developed and pilot-tested to ensure comprehensibility. The first
version of the questionnaire was distributed among three GPs. The GPs were asked about comprehensibility and if there
were questions that may be misinterpreted. After their feedback, a second version of the questionnaire was implemented
and tested among two other GPs. Thereafter the questionnaire37 was deemed comprehensible with a minimal risk of non-
comprehension and misconception.

Content of the questionnaire:

• The dates for all primary consultations regarding knee pain

• If there were more than one contact regarding knee pain, did the record suggest it was about the same type of
knee pain

• Localisation of knee pain

• Physical examination - observations

• Diagnosis

• If treatment was initiated and what type of treatment

• If the patient was referred to another health professional

To make it easier for the GP to respond, each question was followed by pre-defined response options. The question on the
diagnosis for example contained the following response options: Patellofemoral pain, patella tendinopathy, fat pad
impingement syndrome, Mb. Osgood Schlatter, iliotibial band syndrome, and other diagnoses. If they chose “other
diagnoses” they were asked to describe the diagnosis in free text. The questionnaire is available online as extended data.37

Statistics
Demographics are presented as mean and standard deviation except for non-normally distributed data, which are
presented as median and interquartile range. Number of contacts, diagnosis, treatments given, and referrals were
described as n/total n and 95% confidence interval for the proportion. No statistical hypothesis testing was done.

Table 1. Demographics.

All (n=95)

Age 17 (16-18)

Gender (% females) 81%

Weight [kg] 64.8 (11.5)

Height [cm] 172 (8.5)

BMI 21.7 (2.9)

Average pain duration (months)* 37.5 (21;60)

Bilateral patellofemoral pain (n) 75

Previously treated for knee pain (n) 25

Pain medication for knee pain (n) 18

Pain at rest (Visual Analogue Scale)* 13.5 (4;28)

Pain during activity (Visual Analogue Scale)* 49.5 (36;64)

Worst pain last week (Visual Analogue Scale)* 48.5 (35;65)

*Median (interquartile range).
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Results
Demographics
Themajority of the sample consisted of females (81%) with a median age of 17 (Table 1) and a pain duration of more than
three years (Table 1).

Seeking medical care
The questionnaires based on the GPs medical record showed that 60/95 (0.63, 95%CI: 0.53-0.72) of the adolescents had
sought medical care for their knee pain and 30/60 (0.50, 95%CI: 0.38-0.62) had consulted their GP more than once
because of knee pain, Figure 1. Among those who consulted their GP more than once, the GP suspected the same knee
condition in 8/30 (0.27, 95%CI: 0.14-0.45) adolescents. The median number of contacts was 1.5 (range 1-7).

Figure 1. Flowchart.
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There was good agreement between the information provided by adolescents regarding prior consultations and the
information retrieved from themedical records at the GP. From the 60 adolescents who had consulted their GP because of
knee pain, 50/60 (0.83, 95%CI: 0.72-0.91) reported having consulted their GP because of knee pain.

Referral
26/60 (0.43, 95%CI: 0.32-0.56) of the adolescents who consulted their GP were subsequently referred. In Figure 1 the
referrals are described (bottom line). Most frequently, they were referred to physiotherapy (n=11).

Recommendation provided by the GP
In 12/60 cases (0.20, 95%CI: 0.12-0.32) (20%) no treatment was initiated by the GP, and from these, eight were later
referred. The GP initiated treatment in 48/60 (0.80, 95%CI: 0.68-0.88) adolescents who contacted the GP. The most
common recommendation provided was oral information and advice (36/48) (0.75, 95%CI: 0.61-0.85) followed by pain
medication (6/48) (0.13, 95%CI: 0.05-0.30).

Diagnoses and pain localisation
Data on diagnosis was obtained for 51 adolescents, Table 2 and Figure 2.

Table 2. Diagnosis from the general practitioner (GP) medical records.

Diagnosis in GP records Number of adolescents

Patellofemoral pain 18

Patella tendinopathy 9

Possible meniscal injury 4

Distortion of the knee 4

Mb. Osgood Schlatter 4

Iliotibial band syndrome 3

Overuse of the knee 2

Possible anterior cruciate ligament injury 1

Other 6

Figure 2. Pain localisation. 20 adolescents had pain isolated to the anterior aspect of the knee, 6 had medial knee
pain, 5 had lateral knee pain, 11 had a combination of anterior and medial/lateral/posterior knee pain (not shown),
3 had posterior knee pain, 5 had diffuse knee pain without a specific location. In 10 of the adolescents there were no
data on pain location available.
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Objective findings
The most common objective findings were pain at palpation and swelling, Table 3.

Discussion
This study showed that less than 2/3 of the adolescents with PFP consulted their GP because of knee pain. Among
adolescents who consulted their GP, treatment was initiated by the GP in 48/60, while 26/60 at a later consultation were
referred to primary or secondary care. These findings demonstrate the need for initiatives addressing both the adolescents
and the GPs to ensure early standardised and evidence-based treatment of adolescent PFP.

Seeking medical care
The percentage of adolescents who consulted their GP because of knee pain is similar to patients with generalised pain.
Roth-Isiqkeit et al. (2005) reported that 51% of children and adolescents with pain had consulted their physician23 while
Perquin et al. (2000) reported that 57% had consulted their GP.24Masiero et al. (2010) reported that 74.2% of adolescents
with musculoskeletal pain consulted a health provider, which in the majority of cases was a primary care practitioner,
paediatrician or orthopaedist.25 In the present study, the percentage (63%)who consulted their GP because of PFP pain as
assessed by medical records is similar to our previous work on 504 adolescents with both traumatic and non-traumatic
onset knee pain, where data were self-reported by participants (59%).6 Previous studies reported that high pain intensity,
long pain duration and older age were associated with seekingmedical care among adolescents.6,24 This is in line with the
characteristics of our sample where the average age was 17, the average pain during activity was 49.5 out of 100 on the
VAS and the average pain duration was 37.5 months. Therefore, an intriguing question is why so few adolescents
consulted their GP? As outlined in the “Iceberg Theory of Disease”, not all people with medical symptoms decide to
consult their GP.26,27 There are several factors affecting the decision to consult the GP. These include the familial patterns
of consultation (especially the mother providing advice for self-treatment), advice from friends, knowledge about the
condition and psychological factors (i.e. stress, perceived vulnerability to illness, perceived severity of symptoms,
perceived costs and benefits of action).26–28 Previous studies also showed that the most common aetiology associated
with seeking medical care for musculoskeletal pain was trauma.5,6 Conversely, all adolescents with PFP in this study
reported a non-traumatic onset of knee pain. It may be that adolescents with a non-traumatic onset of knee pain, which is a
gradually evolving condition, are less likely to take their knee pain seriously or to act on their knee pain as opposed to
those whose knee pain originates after a traumatic injury.6 In addition, a subgroup of adolescents might decide to self-
manage their knee pain with pain medication without consulting the GP.26 In adolescents, higher use of pain medication
might be associated with higher age and female gender,29 in line with the demographic characteristics of our sample
(mostly females in late adolescence). This is supported by our data, showing that 21% of adolescents used pain
medication for their knee pain,13 and also by figures of previous studies.23,30 The tendency for self-medication behaviour
is a potential issue, as evidence shows that adolescents have little knowledge on how pain medication works, potential
side effects and often use pain medication inappropriately.31–33

Consultation frequency
Half of the adolescents, who initially consulted their GP, did not return for a second consultation. This could mean that
their knee pain resolved after the treatment initiated by the GP. However, when the APA-cohort was initiated in
September 2011, all 95 adolescents in the study had severe and long-lasting knee pain, which suggests that the knee pain

Table 3. Objective findings from the general practitioners medical records.

Objective findings Number of adolescents

Pain at palpation 17

Swelling 7

Patellofemoral crepitus 5

Pain during weight bearing, flexion or extension 4

Malalignment 3

Muscular problem (weakness or atrophy) 2

Psoriasis signs on knee 1

Suprapatellar tendinitis 1

Normal physical examination 13

Did not answer the question 7
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did not resolve completely. The question is why the adolescents did not return to their GP and if they still had knee pain?
One explanation is that they did not feel their knee pain was severe enough for the GP to be consulted and did not feel
worried or anxious about their condition.26 Another possibility is that the treatment initiated by the GP was unsuccessful
(or the GP recommended to “wait and see”) and adolescents did not feel confidence in the GPs ability to handle their knee
pain.26 However, our data are in linewith those of a recent primary care studywhich showed that only 45%of patients had
two or more consultations and only 27.1% of patients with a persistent pain condition consulted 4 or more times.34

Diagnosis
Information on the GPs diagnosis illustrate the variety in medical diagnoses the adolescents received the first time they
consulted their GP. Quite surprisingly only 18 out of 51 adolescents were diagnosed with PFP. The rest of the medical
diagnoses were a combination of tendon related pain, Mb. Osgood Schlatter and iliotibial band syndrome. The pain
localisation noted in the GPs medical records was in most cases compatible with PFP, however in several patients the pain
localisation and physical findings points towards other knee conditions. This suggests that previous contacts to their GP
represent separate knee conditions that may be precursors to PFP. Another possible explanation is that the quality of the
diagnosis provided by the GP is too low to infer if their knee pain initially started out as a different knee condition than PFP.

Action taken by the GP
To our knowledge, no one has previously investigated which treatments are most commonly used to treat adolescent PFP
in primary and secondary care. Our previous study on self-reported treatment showed that of 504 adolescents with
traumatic or non-traumatic onset knee pain, only 18% were currently receiving treatment and the most commonly
received treatments were exercises and orthotics.6 Among the 95 adolescents with PFP in the current study only 12 were
referred to physiotherapy, which is the most common health professional to treat with exercises and orthotics. However,
during the time period of 2006-2011 when our data was originally collected, only a few randomised trials existed and
there was onlyweak evidence on the effect of exercises compared to information and advice. This, taken together with the
variety of diagnosis given, suggests that adolescents were not treated in a standardized way at that time-point. Our data
showed that 20% of adolescents (12/60) who consulted their GP were not initially given a treatment. This suggests that
there is a small but considerable proportion of adolescents who are just initially told to “wait and see”. This
recommendation might influence how adolescents interpret their symptoms (i.e. not severe enough for a treatment)
andmight affect their willingness to self-care as well as to seek treatment in case of their knee pain becomingmore severe.
Further studies in this area are needed to shed more light on this issue.

Strengths and weaknesses of the study
The results from the current study may not be generalizable to all adolescents with PFP. As we enrolled adolescents who
reported knee pain in September 2011, we did not include those who had been successfully treated by their GP for their
knee pain. The retrospective cohort design is limited by the amount and quality of the information the GPs noted in the
medical records.35 However, because of the retrospective design the diagnosis, the choice of treatment and referral is
unbiased as the GPs were not aware that their data would later be used for research purposes.36 The sample size was fixed
in advance, as the adolescents with PFPwere participants in a randomized trial. The participants were, however, recruited
from a population-based cohort. Larger studies may provide more precise estimates and be more generalizable.

This sample included adolescents from a population-based cohort who were all diagnosed with PFP by an experienced
rheumatologist in September 2011. One of the strengths of the study is that Danish citizens have free and unlimited access
to health care through a GP. Therefore, the care-seeking behaviour is not biased due to unequal access to health care.36

However, our findings may not be generalizable to countries with unequal access to health care.37 In addition, patients
referred to physiotherapists have to pay about €20-30 per consultation. Therefore, economic considerations might have
influenced whether or not patients wished to be referred to physiotherapy.

Implications for treatment of adolescent patellofemoral pain
Adolescent PFP pain does not always have a favourable long-term prognosis.38 A longer pain duration before initiation of
treatment is associated with poorer long-term prognosis among patients with PFP20 and early treatment is recommended
compared to a “wait-and-see” approach.39 There was a large heterogeneity in the clinical pathway and the types of
treatments initiated in the sample of this current study, whose data originated from 10 years ago. Since that time, however,
the Danish clinical guidelines for the treatment of adolescent knee pain have not been updated. Therefore, our study
suggests that there is a need to develop clinical practice guidelines for treatment of adolescent knee pain as a first step to
ensure evidence-based treatment which would improve the long-term prognosis.
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Conclusion
60 of the 95 adolescents diagnosed with PFP had previously consulted their GP because of knee pain. There was large
heterogeneity among the treatment recommendations provided by the GP, the most common being general advice and
information. However, there was also a substantial proportion (20%) of adolescents who were not initially provided a
treatment. These findings demonstrate the need for initiatives addressing the GPs to ensure evidence-based treatment of
adolescent PFP. As a first step, these initiatives should aim at establishing clinical practice guidelines for treatment of
adolescent PFP.

Data availability
Underlying data
Harvard Dataverse: [Data regarding adolescents with patellofemoral pain] https://doi.org/10.7910/DVN/GW3JKL38

The project contains the following underlying data:

- Clinical pathway data_anonymized_only english.xls (raw anonymized data from questionnaires)

Extended data
Harvard Dataverse: [Data regarding adolescents with patellofemoral pain] https://doi.org/10.7910/DVN/GW3JKL38

This project contains the following extended data:

- Questionnaire used for data collection.pdf

Data are available under the terms of the Creative Commons Zero “No rights reserved” data waiver (CC0 1.0 Public
domain dedication).

Software availability
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Authors' contributions
All authors contributed to the development of the study purpose. MSR, CRR and MBJ collected data. All authors
interpreted the results together. MSR, CRR and MBJ wrote the first draft of the manuscript and EMR, JLO, SR and AA
gave feedback and helped revise the manuscript.

Ethics approval
Ethical approval was obtained from the local ethics committee in the North Denmark Region (N-20110020).

Consent to participate
All participants were required to give written informed consent for participation in the study.

Consent for publication
All participants were required to give consent for publication together with the informed consent for participation in the
study.

References

1. King S, Chambers CT, Huguet A, et al.: The epidemiology of chronic
pain in children and adolescents revisited: a systematic review.
Pain. 2011; 152: 2729–2738.
PubMed Abstract|Publisher Full Text

2. RathleffMS, Roos EM,Olesen JL, et al.:Highprevalence of daily and
multi-site pain - a cross-sectional population-based study
among 3000 Danish adolescents. BMC Pediatr. 2013; 13: 191.
PubMed Abstract|Publisher Full Text

3. Andreucci A, Campbell P, DunnKM:Arepsychological symptomsa
risk factor for musculoskeletal pain in adolescents?. Eur.
J. Pediatr. 2021; 180: 2173–2183.
PubMed Abstract|Publisher Full Text

4. Holm S, Ljungman G, Soderlund A: Pain in children and
adolescents in primary care; chronic and recurrent pain is

common. Acta Paediatr. 2012; 101: 1246–1252.
PubMed Abstract|Publisher Full Text

5. De Inocencio J: Epidemiology ofmusculoskeletal pain in primary
care. Arch. Dis. Child. 2004; 89: 431–434.
PubMed Abstract|Publisher Full Text|Free Full Text

6. Rathleff MS, Skuldbøl SK, Rasch MNB, et al. : Care-seeking
behaviour of adolescents with knee pain: A population-based
study among 504 adolescents. BMCMusculoskelet. Disord. 2013; 14:
1–8.
Publisher Full Text

7. Stovitz SD, Pardee PE, Vazquez G, et al. : Musculoskeletal pain in
obese children and adolescents. Acta Paediatr. 2008; 97: 489–493.
Publisher Full Text

Page 9 of 14

F1000Research 2022, 11:161 Last updated: 03 AUG 2023

https://doi.org/10.7910/DVN/GW3JKL
https://doi.org/10.7910/DVN/GW3JKL
http://creativecommons.org/publicdomain/zero/1.0/
http://www.ncbi.nlm.nih.gov/pubmed/22078064
https://doi.org/10.1016/j.pain.2011.07.016
https://doi.org/10.1016/j.pain.2011.07.016
https://doi.org/10.1016/j.pain.2011.07.016
http://www.ncbi.nlm.nih.gov/pubmed/24252440
https://doi.org/10.1186/1471-2431-13-191
https://doi.org/10.1186/1471-2431-13-191
https://doi.org/10.1186/1471-2431-13-191
http://www.ncbi.nlm.nih.gov/pubmed/33655417
https://doi.org/10.1007/s00431-021-04002-5
https://doi.org/10.1007/s00431-021-04002-5
https://doi.org/10.1007/s00431-021-04002-5
http://www.ncbi.nlm.nih.gov/pubmed/22924888
https://doi.org/10.1111/j.1651-2227.2012.02829.x
https://doi.org/10.1111/j.1651-2227.2012.02829.x
https://doi.org/10.1111/j.1651-2227.2012.02829.x
http://www.ncbi.nlm.nih.gov/pubmed/15102634
https://doi.org/10.1136/adc.2003.028860
https://doi.org/10.1136/adc.2003.028860
https://doi.org/10.1136/adc.2003.028860
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1719931
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1719931
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1719931
https://doi.org/10.1186/1471-2474-14-225
https://doi.org/10.1111/j.1651-2227.2008.00724.x


8. Fairbank JCT, Pynsent PB, Van Poortvliet JA, et al. : Mechanical
factors in the incidence of knee pain in adolescents and young
adults. J. Bone Jt. Surg. - Ser B. 1984; 66-B: 685–693.
Publisher Full Text

9. McGrath PA, Speechley KN, Seifert CE, et al.: A survey of children’s
acute, recurrent, and chronic pain: Validation of the Pain
Experience Interview. Pain. 2000; 87: 59–73.
PubMed Abstract|Publisher Full Text

10. Vahasarja V: Prevalence of chronic knee pain in children and
adolescents in northern Finland. Acta Paediatr. 1995; 84: 803–805.
PubMed Abstract|Publisher Full Text

11. Mølgaard C, Rathleff MS, Simonsen O: Patellofemoral pain
syndrome and its association with hip, ankle, and foot function
in 16- to 18-year-old high school students: A single-blind case-
control study. J. Am. Podiatr. Med. Assoc. 2011; 101: 215–222.
PubMed Abstract|Publisher Full Text

12. Rathleff MS: Patellofemoral pain during adolescence: Much
more prevalent than appreciated. Br. J. Sports Med. 2016; 50:
831–832.
PubMed Abstract|Publisher Full Text

13. Rathleff MS, Roos EM, Olesen JL, et al. : Exercise during school
hours when added to patient education improves outcome for
2 years in adolescent patellofemoral pain: A cluster randomised
trial. Br. J. Sports Med. 2015; 49: 406–412.
PubMed Abstract|Publisher Full Text

14. Barber Foss KD, Myer GD, Chen SS, et al. : Expected prevalence
from the differential diagnosis of anterior knee pain in
adolescent female athletes during preparticipation screening.
J. Athl. Train. 2012; 47: 519–524.
PubMed Abstract|Publisher Full Text

15. Rathleff MS, Roos EM, Olesen JL, et al.: Lowermechanical pressure
pain thresholds in female adolescents with patellofemoral pain
syndrome. J. Orthop. Sports Phys. Ther. 2013; 43: 414–421.
PubMed Abstract|Publisher Full Text

16. Collins NJ, Bisset LM, Crossley KM, et al. : Efficacy of nonsurgical
interventions for anterior knee pain: Systematic review and
meta-analysis of randomized trials. Sports Med. 2012; 42: 31–49.
PubMed Abstract|Publisher Full Text

17. Rathleff MS, Roos EM, Olesen JL, et al. : Early intervention for
adolescents with Patellofemoral Pain Syndrome - A pragmatic
cluster randomised controlled trial. BMC Musculoskelet. Disord.
2012; 13: 9.
PubMed Abstract|Publisher Full Text

18. Collins N, Crossley K, Beller E, et al. : Foot orthoses and
physiotherapy in the treatment of patellofemoral pain
syndrome: Randomised clinical trial. BMJ. 2008; 40: S61.
Publisher Full Text

19. Van Linschoten R, Van MiddelkoopM, Berger MY, et al.: Supervised
exercise therapy versus usual care for patellofemoral pain
syndrome: An open label randomised controlled trial. BMJ. 2009;
339: b4074.
PubMed Abstract|Publisher Full Text

20. Collins NJ, Bierma-Zeinstra SMA, Crossley KM, et al. : Prognostic
factors for patellofemoral pain: A multicentre observational
analysis. Br. J. Sports Med. 2013; 47: 227–233.
PubMed Abstract|Publisher Full Text

21. Holden S, Kasza J, Winters M, et al. : Prognostic factors for
adolescent knee pain: an individual participant data meta-
analysis of 1281 patients. Pain. 2021; 162: 1597–1607.
PubMed Abstract|Publisher Full Text

22. Rathleff MS, Vicenzino B, MiddelkoopM, et al.: Patellofemoral Pain
in Adolescence and Adulthood: Same Same, but Different?.
Sports Med. 2015; 45: 1489–1495.
PubMed Abstract|Publisher Full Text

23. Roth-Isigkeit A, Thyen U, Stöven H, et al.: Pain among children and
adolescents: Restrictions in daily living and triggering factors.

Pediatrics. 2005; 115: e152–e162.
PubMed Abstract|Publisher Full Text

24. Perquin CW,Hazebroek-Kampschreur AA, Hunfeld JA, et al.:Chronic
pain among children and adolescents: physician consultation
and medication use. Clin. J. Pain. 2000; 16: 229–235.
PubMed Abstract|Publisher Full Text

25. Masiero S, Carraro E, Sarto D, et al. : Healthcare service use in
adolescents with non-specific musculoskeletal pain. Acta
Paediatr. 2010; 99: 1224–1228.
PubMed Abstract|Publisher Full Text

26. Campbell SM, Roland MO: Why do people consult the doctor?.
Fam. Pract. 1996; 13: 75–83.
Publisher Full Text

27. Last JM: The iceberg: “completing the clinical picture” in general
practice. Lancet. 1963; 282: 28–31.
Publisher Full Text

28. CardolM, vanDijk L, vandenBoschWJHM, et al.: Striking variations
in consultation rates with general practice reveal family
influence. BMC Fam. Pract. 2007; 8(4).
PubMed Abstract|Publisher Full Text

29. Al-janabi N, Olesen AE, Straszek CL, et al. : Pain medication use for
musculoskeletal pain among children and adolescents: a
systematic review. Scand. J. Pain. 2021; 21: 653–670.
Publisher Full Text

30. Andreucci A, Roos EM, Rasmussen S, et al. : Analgesic use in
adolescents with patellofemoral pain or Osgood-Schlatter
Disease: a secondary cross-sectional analysis of 323 subjects.
Scand. J. Pain. 2021 Dec 3.
PubMed Abstract|Publisher Full Text

31. Shehnaz SI, Agarwal AK, Khan N: A systematic review of self-
medication practices among adolescents. J. Adolesc. Health. 2014;
55: 467–483.
PubMed Abstract|Publisher Full Text

32. Wilson KM, Singh P, Blumkin AK, et al. : Knowledge gaps and
misconceptions about over-the-counter analgesics among
adolescents attending a hospital-based clinic. Acad. Pediatr.
2010; 10: 228–232.
PubMed Abstract|Publisher Full Text

33. Stoelben S, Krappweis J, Rössler G, et al.:Adolescents’ druguse and
drug knowledge. Eur. J. Pediatr. 2000; 159: 608–614.
Publisher Full Text

34. Bondesson E, Olofsson T, Caverius U, et al. : Consultation
prevalence among children, adolescents and young adults with
pain conditions: A description of age- and gender differences.
Eur. J. Pain. 2020; 24: 649–658.
PubMed Abstract|Publisher Full Text

35. Muller S: Electronic medical records: The way forward for
primary care research?. Fam. Pract. 2014; 31: 127–129.
PubMed Abstract|Publisher Full Text

36. Delgado-Rodriguez M, Llorca J: Bias. J. Epidemiol. Community Health.
2004; 58: 635–641.
PubMed Abstract|Publisher Full Text

37. Kringos D, Boerma W, Bourgueil Y, et al. : The strength of primary
care in Europe: An international comparative study. Br. J. Gen.
Pract. 2013; 63: e742–e750.
Publisher Full Text

38. Nimon G, Murray D, Sandow M, et al. : Natural history of anterior
knee pain: a 14- to 20-year follow-up of nonoperative
management. J. Pediatr. Orthop. 1998; 18: 118–122.
PubMed Abstract|Publisher Full Text

39. Mills K, Blanch P, Dev P, et al.: A randomised control trial of short
termefficacy of in-shoe foot orthoses comparedwith await and
see policy for anterior knee pain and the role of foot mobility.
Br. J. Sports Med. 2012; 46: 247–252.
Publisher Full Text

Page 10 of 14

F1000Research 2022, 11:161 Last updated: 03 AUG 2023

https://doi.org/10.1302/0301-620X.66B5.6501361
http://www.ncbi.nlm.nih.gov/pubmed/10863046
https://doi.org/10.1016/S0304-3959(00)00273-6
https://doi.org/10.1016/S0304-3959(00)00273-6
https://doi.org/10.1016/S0304-3959(00)00273-6
http://www.ncbi.nlm.nih.gov/pubmed/7549301
https://doi.org/10.1111/j.1651-2227.1995.tb13760.x
https://doi.org/10.1111/j.1651-2227.1995.tb13760.x
https://doi.org/10.1111/j.1651-2227.1995.tb13760.x
http://www.ncbi.nlm.nih.gov/pubmed/21622633
https://doi.org/10.7547/1010215
https://doi.org/10.7547/1010215
https://doi.org/10.7547/1010215
http://www.ncbi.nlm.nih.gov/pubmed/27365277
https://doi.org/10.1136/bjsports-2016-096328
https://doi.org/10.1136/bjsports-2016-096328
https://doi.org/10.1136/bjsports-2016-096328
http://www.ncbi.nlm.nih.gov/pubmed/25388552
https://doi.org/10.1136/bjsports-2014-093929
https://doi.org/10.1136/bjsports-2014-093929
https://doi.org/10.1136/bjsports-2014-093929
http://www.ncbi.nlm.nih.gov/pubmed/23068589
https://doi.org/10.4085/1062-6050-47.5.01
https://doi.org/10.4085/1062-6050-47.5.01
https://doi.org/10.4085/1062-6050-47.5.01
http://www.ncbi.nlm.nih.gov/pubmed/23508216
https://doi.org/10.2519/jospt.2013.4383
https://doi.org/10.2519/jospt.2013.4383
https://doi.org/10.2519/jospt.2013.4383
http://www.ncbi.nlm.nih.gov/pubmed/22149696
https://doi.org/10.2165/11594460-000000000-00000
https://doi.org/10.2165/11594460-000000000-00000
https://doi.org/10.2165/11594460-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/22280484
https://doi.org/10.1186/1471-2474-13-9
https://doi.org/10.1186/1471-2474-13-9
https://doi.org/10.1186/1471-2474-13-9
https://doi.org/10.1249/01.mss.0000321711.35702.2b
http://www.ncbi.nlm.nih.gov/pubmed/19843565
https://doi.org/10.1136/bmj.b4074
https://doi.org/10.1136/bmj.b4074
https://doi.org/10.1136/bmj.b4074
http://www.ncbi.nlm.nih.gov/pubmed/23242955
https://doi.org/10.1136/bjsports-2012-091696
https://doi.org/10.1136/bjsports-2012-091696
https://doi.org/10.1136/bjsports-2012-091696
http://www.ncbi.nlm.nih.gov/pubmed/33449504
https://doi.org/10.1097/j.pain.0000000000002184
https://doi.org/10.1097/j.pain.0000000000002184
https://doi.org/10.1097/j.pain.0000000000002184
http://www.ncbi.nlm.nih.gov/pubmed/26178330
https://doi.org/10.1007/s40279-015-0364-1
https://doi.org/10.1007/s40279-015-0364-1
https://doi.org/10.1007/s40279-015-0364-1
http://www.ncbi.nlm.nih.gov/pubmed/15687423
https://doi.org/10.1542/peds.2004-0682
https://doi.org/10.1542/peds.2004-0682
https://doi.org/10.1542/peds.2004-0682
http://www.ncbi.nlm.nih.gov/pubmed/11014396
https://doi.org/10.1097/00002508-200009000-00008
https://doi.org/10.1097/00002508-200009000-00008
https://doi.org/10.1097/00002508-200009000-00008
http://www.ncbi.nlm.nih.gov/pubmed/20219047
https://doi.org/10.1111/j.1651-2227.2010.01770.x
https://doi.org/10.1111/j.1651-2227.2010.01770.x
https://doi.org/10.1111/j.1651-2227.2010.01770.x
https://doi.org/10.1093/fampra/13.1.75
https://doi.org/10.1016/S0140-6736(63)92546-7
http://www.ncbi.nlm.nih.gov/pubmed/17233891
https://doi.org/10.1186/1471-2296-8-4
https://doi.org/10.1186/1471-2296-8-4
https://doi.org/10.1186/1471-2296-8-4
https://doi.org/10.1515/sjpain-2021-0033
http://www.ncbi.nlm.nih.gov/pubmed/34860477
https://doi.org/10.1515/sjpain-2021-0121
https://doi.org/10.1515/sjpain-2021-0121
https://doi.org/10.1515/sjpain-2021-0121
http://www.ncbi.nlm.nih.gov/pubmed/25245937
https://doi.org/10.1016/j.jadohealth.2014.07.001
https://doi.org/10.1016/j.jadohealth.2014.07.001
https://doi.org/10.1016/j.jadohealth.2014.07.001
http://www.ncbi.nlm.nih.gov/pubmed/20542751
https://doi.org/10.1016/j.acap.2010.04.002
https://doi.org/10.1016/j.acap.2010.04.002
https://doi.org/10.1016/j.acap.2010.04.002
https://doi.org/10.1007/s004310000503
http://www.ncbi.nlm.nih.gov/pubmed/31797468
https://doi.org/10.1002/ejp.1518
https://doi.org/10.1002/ejp.1518
https://doi.org/10.1002/ejp.1518
http://www.ncbi.nlm.nih.gov/pubmed/24627543
https://doi.org/10.1093/fampra/cmu009
https://doi.org/10.1093/fampra/cmu009
https://doi.org/10.1093/fampra/cmu009
http://www.ncbi.nlm.nih.gov/pubmed/15252064
https://doi.org/10.1136/jech.2003.008466
https://doi.org/10.1136/jech.2003.008466
https://doi.org/10.1136/jech.2003.008466
https://doi.org/10.3399/bjgp13X674422
http://www.ncbi.nlm.nih.gov/pubmed/9449112
https://doi.org/10.1097/01241398-199801000-00021
https://doi.org/10.1097/01241398-199801000-00021
https://doi.org/10.1097/01241398-199801000-00021
https://doi.org/10.1136/bjsports-2011-090204


Open Peer Review
Current Peer Review Status:   

Version 1

Reviewer Report 03 August 2023

https://doi.org/10.5256/f1000research.79567.r180243

© 2023 Fernandez-Fernandez A. This is an open access peer review report distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Alicia Fernandez-Fernandez   
Nova Southeastern University, Fort Lauderdale, Florida, USA 

This is a well-written manuscript that explores care provided to adolescents with PFP, including 
patterns of GP consultation as well as subsequent referrals and interventions. The findings 
confirm that there is a need for standardization of care protocols for adolescent knee pain in 
general practice, given that there was inherent variability in seeking care as well as in the 
subsequent care received. 
 
I have a few comments:

In the "seeking medical care section", this sentence is unclear: "From the 60 adolescents 
who had consulted their GP because of knee pain, 50/60 (0.83, 95%CI: 0.72-0.91) reported 
having consulted their GP because of knee pain." Note that the first part says 60 consulted 
the GP because of knee pain, but the second part says 50 did the same. Is there a typo or is 
the sentence just confusing?  
 

1. 

Was there any open-ended exploration of why in several cases no treatment was initiated 
by the GP, i.e.  do you have any insight into the rationale for these choices? Based on 
physical findings, level of pain, other aspects? 
 

2. 

One of the limitations that you recognize is that original data collection was a long time ago 
- some (or all) of the data seems to be over 10 years old. How outdated do you think your 
findings are in terms of standardization of GP practices for adolescent knee pain?

3. 

 
Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?

 
Page 11 of 14

F1000Research 2022, 11:161 Last updated: 03 AUG 2023

https://doi.org/10.5256/f1000research.79567.r180243
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-6778-3570


Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Not applicable

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Pediatric physical therapy, biomechanics, clinical decision-making

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 15 May 2023

https://doi.org/10.5256/f1000research.79567.r171007

© 2023 Selhorst M. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Mitchell C. Selhorst  
Sports and Orthopedic Physical Therapy, Nationwide Children's Hospital, Columbus, OH, USA 
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