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Is Knee Pain During Adolescence
a Self-limiting Condition?

Prognosis of Patellofemoral Pain
and Other Types of Knee Pain

Michael S. Rathleff,*yz PhD, Camilla R. Rathleff,§ BSc, Jens L. Olesen,||{# PhD,
Sten Rasmussen,§# PhD, and Ewa M. Roos,** PhD
Investigation performed at Aalborg University Hospital, Aalborg, Denmark

Knee pain affects 33% of all adolescents, and patellofe-
moral pain (PFP) alone affects 7% of the adolescent popu-
lation.5,9,17 In sports populations, the prevalence may be
even higher.9,11,17 Compared with adolescents without
knee pain, adolescents with knee pain have long-standing
pain and reduction in health-related quality of life
(HRQoL).14,18,19 Knee pain, often considered a natural
part of adolescence, is frequently regarded as self-limiting
and as something that will disappear over time.6,22 How-
ever, only 2 population-based studies have investigated
the 1-year prognosis of adolescent knee pain. One study
investigated general lower limb pain among third graders
(aged 10 years) and fifth graders (aged 12 years) and found
that 33% still experienced pain after 1 year.4 Another

study showed that 50% of adolescents aged 12 to 16 years
still reported knee pain after 1 year.14

PFP and chronic knee pain can be disabling and can
cause adolescents to reduce their physical activity level.
A reduction or cessation of leisure-time physical activity
because of knee pain may initiate a cascade effect, in which
reduced physical activity leads to poor cardiorespiratory
fitness, increased adiposity, and poor health outcomes.26

Furthermore, adolescents who cease sports participation
during adolescence may be at a higher risk of cardiometa-
bolic disorders and inactive lifestyles during adult-
hood.10,13,27,28 These findings highlight the need to study
adolescent knee pain and to investigate how knee pain
may be associated with changes in physical activity level
and sports participation.

In 2011, we started the Adolescent Pain in Aalborg 2011
(APA2011) cohort, which is a population-based cohort con-
sisting of 2200 adolescents who, at that time, were between
15 and 19 years of age. In 2011, the prevalence of self-
reported knee pain was 33%.19 From this cohort, 153
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adolescents were diagnosed with PFP by a rheumatologist.
This cohort allowed us to explore the 2-year prognosis of
knee pain among adolescents with PFP and to compare
them with adolescents with other types of knee pain. In
addition, it allowed us to investigate how many of the ado-
lescents who did not report knee pain in 2011 had devel-
oped knee pain. The purpose of this study was 2-fold: (1)
to investigate the 2-year prognosis of knee pain among ado-
lescents and (2) to investigate if adolescents with PFP have
a higher risk of knee pain after 2 years compared with ado-
lescents with other types of knee pain.

METHODS

This was a population-based prospective cohort study and
was approved by the local ethics committee of North Den-
mark Region (N-20110020). The ethics committee did not
require an individually signed consent but did require
that the schools informed the parents about the study and
that participation in the study be voluntary. The reporting
of the study followed the Strengthening the Reporting of
Observational Studies in Epidemiology statement.30

Recruitment

In September 2011, all students at 4 upper secondary
schools in the municipality of Aalborg were invited to
answer an online questionnaire and to be part of the
APA2011 cohort.15 The online questionnaire contained
demographic questions on age, sex, height, weight, and
name of the school. After answering the first demographic
questions, the adolescents were shown a pain mannequin,
and they were instructed to mark the regions where they
currently experienced pain.29 From 2846 potential res-
ponders, 2200 adolescents responded to the questionnaire,
corresponding to a response rate of 77% (Figure 1). A total
of 670 adolescents reported knee pain at least monthly or
more frequently; however, 60 of the adolescents reporting
knee pain did not report their telephone numbers in the
questionnaire, leaving 610 potential responders. A total
of 504 adolescents indicating knee pain at least monthly
were successfully contacted (a response rate of 83% of
those who reported their telephone numbers) and were
asked standardized questions on the telephone. If they
reported anterior knee pain with an insidious onset, as
opposed to a traumatic onset, they were offered a clinical
examination at the local hospital by an experienced

rheumatologist to determine the specific knee condition.
They were not invited to a clinical examination if they,
for example, reported an insidious onset of knee pain iso-
lated to the posterior aspect of the knee.

A total of 204 adolescents were invited to a clinical exam-
ination and 180 accepted; 8 adolescents did not show up,
leaving 172 adolescents who were examined. From these,
153 were diagnosed with PFP, the criteria for which
included insidious onset of anterior knee or retropatellar
pain for longer than 6 weeks that was provoked by at least
2 of the following: prolonged sitting or kneeling, squatting,
running, hopping, or stair climbing; tenderness on palpation
of the patella; pain when stepping down; or double-leg
squatting.16 Exclusion criteria were concomitant injury or
pain from the hip, lumbar spine, or other knee structures;
self-reported patellofemoral instability; or knee joint effu-
sion. From the 153 adolescents with PFP, 121 were enrolled

Assessed for eligibility in 2011 by responding to an
online questionnaire (N = 2200) 

Excluded (n = 1696)

No knee pain (n = 1476)*
Not meeting inclusion criteria
(n = 54) 
Did not reveal telephone number
(n = 60) 
Did not answer the telephone
(n = 106) 

Included in analysis
Patellofemoral pain (n = 127, 83%)
Other types of knee pain (n = 249, 71%)
Control group with no knee pain in 2011 (n = 226, 89%)

Adolescents with self-reported knee pain were contacted and
asked standardized questions about their knee pain (n = 504)

153 diagnosed with patellofemoral pain by a rheumatologist
351 had other types of knee pain

Enrollment

2-Year Follow-up

Figure 1. Flowchart of recruitment. *Of the 1476 patients
excluded from the knee pain group, a random sample of
252 adolescents were included as a control group at the 2-
year follow-up based on the criteria that they did not report
knee pain in 2011.
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in a randomized trial.15,16 The 351 adolescents with other
types of knee pain (including both traumatic and nontrau-
matic onset) were not treated in this study.

At 2-year follow-up in September 2013, all 504 adolescents
were contacted by telephone and asked to answer the online
questionnaire. If they agreed to participate, an e-mail with
a link to the questionnaire was sent to them. To allow for
a comparison of the primary outcome (knee pain during the
last week prior to follow-up) with a group that did not report
having knee pain at baseline in 2011, we contacted 252 ran-
domly selected adolescents from the same cohort who did not
report knee pain at baseline in 2011.

Outcomes Assessment

At baseline in September 2011, the adolescents were pre-
sented with a mannequin with a frontal and posterior
view of the human body. All of the body regions were writ-
ten next to the mannequin. The adolescents had the option
of clicking on the name of the region or pressing the spe-
cific body region where they experienced pain; the color
of the selected region then changed. Afterward, they
were asked separately about frequency of pain in the
selected regions: rarely, monthly, weekly, more than once
per week, or almost daily.8 Pain frequency was chosen as
a simple measure of pain severity, as higher frequency
has been associated with higher pain intensity.24 After
the pain mannequin and pain frequency questions, the
adolescents were asked if they participated in leisure-
time sport (sports activity besides the mandatory physical
education classes during school hours) and, if so, how
many times they participated each week. The last page of
the questionnaire contained the EuroQoL 5-Dimensions
(EQ-5D), which measured HRQoL.2

At follow-up in September 2013, they were asked the
same questions; in addition, they were asked about their
worst pain in the last week as measured on a visual analog
scale (VAS) and leisure-time sport participation per week.
They were also asked to complete the Knee injury and
Osteoarthritis Outcome Score (KOOS), the Physical Activ-
ity Scale (PAS), and EQ-5D.

The primary outcome was knee pain during the last
week prior to follow-up in 2013 (yes/no). Secondary out-
comes included frequency of knee pain, leisure-time sports
participation per week, and VAS, KOOS, PAS, and EQ-5D
scores.

Sample Size

The sample size of the original cohort of 504 adolescents
with knee pain in 2011 determined the sample size of ado-
lescents with knee pain. It was expected that at least 50%
of the adolescents who had knee pain in 2011 would still
have knee pain, and it was expected that no more than
20% of the adolescents without knee pain in 2011 would
have developed knee pain. Using a power of 90%, an alpha
level of 5%, and a within-cluster correlation of 0.015, at least
80 adolescents without knee pain in 2011 were needed. To
allow for a comparison of secondary outcomes, we chose to
increase the sample size to 252 adolescents. In addition,

252 adolescents who did not report having knee pain at
baseline in 2011 were included as controls.

Statistical Analyses

The statistical analysis consisted of descriptive statistics,
with results expressed as mean and 95% CI or median
and interquartile range, depending on the distribution of
data. The primary analysis was done using a general linear
model for the binomial family with log link function and
robust SEs using risk ratio to calculate the risk of knee
pain at follow-up in 2013. This analysis was also performed
with adjustment for sex, age, and body mass index (BMI).

An explorative analysis was made to investigate which
baseline characteristics were associated with knee pain
at follow-up in 2013. This was done using the same general
linear model as in the primary analysis. All baseline vari-
ables that were associated with knee pain in 2013 were
entered into a multivariable model that was constructed
according to the Hosmer and Lemeshow ‘‘purposeful selec-
tion of variables.’’1 No adjustments were made for multiple
comparisons.23 No cluster effect was found for the four
schools that the adolescents originally attended, and there-
fore, these 2-year analyses were not adjusted for cluster.
The dropout analysis compared baseline data from adoles-
cents who completed the 2-year follow-up and adolescents
with no available follow-up data. Stata version 11 (Stata-
Corp) was used for all statistical analyses.

RESULTS

Baseline demographics are shown in Table 1. At 2-year
follow-up, 602 (79.6%) adolescents completed the question-
naire. The dropout analysis showed no significant or rele-
vant difference between adolescents with PFP or other
types of knee pain who completed the 2-year follow-up
and those who did not (height \0.2 cm, weight \1.2 kg,
sex \10%, pain frequency at baseline \10%).

Of adolescents reporting knee pain at baseline, 55.9%
(95% CI, 50.8%-60.9%) also reported knee pain 2 years later
(Figure 2); of those without knee pain at baseline, 12.8%
(95% CI, 8.4%-17.2%) reported knee pain at follow-up in
2013 (Figure 2). Adolescents diagnosed with PFP at baseline
had a higher risk of knee pain after 2 years (unadjusted: rel-
ative risk [RR], 1.26 [95% CI, 1.05-1.50]; adjusted for age,
sex, and BMI: RR, 1.24 [95% CI, 1.04-1.49]) compared
with other types of knee pain. The combined group of ado-
lescents with PFP and adolescents with other types of
knee pain had a higher risk of knee pain at follow-up in
2013 compared with adolescents who did not have knee
pain at baseline in 2011 (unadjusted RR, 4.51 [95% CI,
3.15-6.45]; adjusted: RR, 4.47 [95% CI, 3.11-6.43]). Among
adolescents with knee pain in 2013, a higher proportion of
adolescents with PFP reported daily knee pain (33% vs
24%) or knee pain several times per week (22% vs 13%) com-
pared with adolescents with other types of knee pain.

The group with PFP at baseline had 13 mm higher
median pain intensity during the last week at follow-up
compared with the group with other types of knee pain
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at baseline (P = .03) and 26 mm higher compared with the
group without knee pain in 2011 (P \ .0001) (Table 2).

Of adolescents with PFP, 71% reduced or stopped being
involved in sports from baseline to follow-up, compared
with 52% of adolescents with other types of knee pain (a
difference of 19% [95% CI, 6%-32%]; P = .004). Of adoles-
cents without knee pain at baseline, 55% reduced or stop-
ped participation in sports during the period. No
difference was found in the change in sports participation
between adolescents without knee pain at baseline and
the entire group of adolescents with knee pain at baseline

(a difference of 3% [95% CI, –6% to 13%]; P = .55). Adoles-
cents with PFP participated in less leisure-time sports per
week at follow-up compared with adolescents with other
types of knee pain (P \ .00001) (Table 2).

There were no differences in the EQ-5D index score or
the EQ-5D VAS at follow-up between adolescents with
PFP and those with other types of knee pain (Table 2).
However, both groups had a significantly lower EQ-5D
index score and EQ-5D VAS at follow-up compared with
adolescents who did not have knee pain in 2011 (Table 2).

Explorative Analysis on Prognostic Factors

The univariate model showed that female adolescents not
participating in sports, with low EQ-5D index scores,
a high frequency of pain, and long-standing knee pain at
baseline were those with the highest risk of knee pain after
2 years (Table 3). Combining the variables in a multivariate
model caused only small changes in risk estimates,
although the CIs became slightly wider.

DISCUSSION

This is the first population-based study to compare the 2-
year prognosis of knee pain among adolescents aged 15
to 19 years. The study shows that adolescents with knee
pain are at high risk of persistent knee pain after 2 years,
but adolescents with PFP are at an even higher risk. Fur-
thermore, adolescent PFP may have associated negative
effects as those affected are more likely to reduce or stop
sports participation. This study adds important knowledge
about adolescent PFP and highlights that adolescent PFP
persist in the majority and is associated with reduced
sports participation.
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(n=127 at follow-up) 

Knee pain, but not PFP 
(n=249 at follow-up) 
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(n=226 at follow-up)
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Figure 2. Percentage of adolescents with knee pain during
the last week. Dark gray bars show the proportion of adoles-
cents with knee pain during the last week in 2011 (first
assessment). Light gray bars show the corresponding values
in 2013 (follow-up). Error bars are 95% CIs.

TABLE 1
Baseline Demographicsa

PFP
(n = 153)

Other Types of Knee
Pain (n = 351)

No Knee Pain
in 2011 (n = 226)

Age, y 17 (16-18) 17 (17-18) 17 (16-18)
Sex, % female, mean (95% CI) 81.2 (75.0-87.4) 68.9 (64.1-73.8) 62
Weight, kg 64.2 6 11.9 65.6 6 11.3 64.0 6 12.8
Height, cm 171.9 6 8.9 172.2 6 9.3 172.7 6 8.8
BMI 21.7 6 3.0 22.1 6 3.2 21.4 6 3.5
Participating in leisure-time sport, %, mean (95% CI) 69.1 (61.7-76.6) 72.5 (67.7-77.2) 66.4 (55.3-77.4)
No. of sport sessions/wk, mean (95% CI) 3 (2-4) 3 (2-4) 3 (2-4)
EQ-5D index 0.78 (0.72-0.82) 0.78 (0.72-0.82) 1 (0.82-1)
EQ-5D VAS 74 (60-85) 75 (60-85) 90 (80-95)
Average pain duration, mo 37.5 (20-63) 24 (12-42) N/A
Age when the knee pain started, y 14 (12.25-15.75) 15 (14-17) N/A
Nontraumatic onset, %, mean (95% CI) 100 55.5 (50.3-60.8) N/A
Pain frequency, mean (95% CI)

Daily 25.4 (20.8-29.9) 30.7 (23.4-38.1) N/A
Several times/wk 18.2 (14.2-22.9) 21.6 (15.0-28.1) N/A
Weekly 29.1 (24.3-33.8) 31.0 (23.4-38.1) N/A
Monthly 27.4 (22.7-32.0) 16.2 (11.0-23.0) N/A

aResults are reported as median (interquartile range) unless otherwise indicated. BMI, body mass index; EQ-5D, EuroQoL 5-Dimensions;
N/A, not applicable; PFP, patellofemoral pain; VAS, visual analog scale.
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Comparison With Previous Studies

A previous study on nonspecific self-reported knee pain
among 12- to 15-year-olds showed that 50% still reported

knee pain after 12 months.14 These results are from a youn-
ger age group, but they are similar to the current results
(an overall persistence of 55.9% in those with unspecific
knee pain). The even higher persistence among adolescents

TABLE 2
Secondary Outcomes and Between-Group Differences at 2-Year Follow-upa

Knee Pain in 2011 (n = 376) Between-Group Difference

Outcome Measure

PFP

(n = 127)

Other Types

of Knee Pain

(n = 249)

No Knee Pain

in 2011

(n = 226)

PFP (n = 127) and

Other Types

of Knee Pain

(n = 249)

Adolescents With Knee

Pain in 2011 (n = 376)

and Those Without Knee

Pain in 2011 (n = 226)

Worst pain in final week, mmb 26 (0 to 49) 13 (0 to 38) 0 (0 to 2) 13c 26c

KOOS (0-100, worst to best)

Pain 79 (76 to 82) 84 (82 to 86) 95 (94 to 96) –5 (–9 to –2)c –13 (–15 to 11)c

Symptoms 80 (77 to 83) 81 (79 to 83) 92 (91 to 93) –1 (–5 to 2) –11 (–13 to –9)c

ADL 87 (84 to 89) 90 (88 to 91) 97 (96 to 98) –3 (–6 to 0)c –8 (–10 to 7)c

Sports/recreation 69 (64 to 73) 70 (67 to 73) 91 (89 to 93) –1 (–7 to 4) –21 (–25 to 18)c

QoL 66 (62 to 69) 69 (67 to 72) 91 (89 to 93) –3 (–8 to 1) –23 (–26 to 20)c

No. of sport sessions/wkb 2 (1 to 3) 2 (2 to 3) 2 (2 to 3) –0.39 (–0.55 to –0.23)c,d –0.11 (–0.22 to 0.00)d

Participating in leisure-time sport, % 66.1 (57.9 to 74.4) 74.9 (69.5 to 80.3) 73.9 (62.3 to 85.4) –8.8 (–18.5 to 0.0) –1.9 (–9.3 to 5.4)

PAS scoreb 47.6 (45.8 to 49.4) 49.0 (47.6 to 50.4) 47.2 (46.0 to 48.5) –1.4 (–3.7 to 1.0) –1.3 (–3.1 to –0.6)

EQ-5D index scoreb 0.82 (0.76 to 1) 0.82 (0.78 to 1) 1 (1 to 1) 0.0 –0.18c

EQ-5D VAS score 84 (70 to 90) 85 (75 to 91) 90 (80 to 95) 1 –5c

aResults are reported as mean (95% CI) unless otherwise indicated. ADL, activities of daily living; EQ-5D, EuroQoL 5-Dimensions; KOOS, Knee injury and

Osteoarthritis Outcome Score; PAS, Physical Activity Scale; PFP, patellofemoral pain; QoL, quality of life; VAS, visual analog scale.
bResults are reported as median (interquartile range).
cP \ .05.
dCoefficient from Poisson regression. The value is the expected increase in log count for one group compared with the other group.

TABLE 3
Prognostic Factors for Knee Pain After 2 Years for Adolescents With PFP

and Other Types of Knee Pain at Baseline (n = 376)a

Knee Pain After 2 Years

Prognostic Factor
Crude RR
(95% CI)b

P Value,
RR

Adjusted RR
(95% CI)

P Value,
Adjusted RR

Diagnosis of PFP (compared with other types of knee pain) 1.26 (1.05-1.50) .01 1.17 (0.99-1.39) .07
Age (15 y as referent)c 1.03 (0.99-1.07) .20
Women (compared with men) 1.29 (1.02-1.63) .03 1.21 (0.96-1.52) .10
Participation in sports (compared with no leisure-time sport)

1-2 times/wk 0.80 (0.62-1.02) .07 0.80 (0.63-1.02) .07
�3 times/wk 0.79 (0.65-0.96) .02 0.87 (0.71-1.06) .16

BMI (compared with BMI 18.5-25)c

\18.5 1.09 (0.82-1.44) .55
25-30 1.01 (0.75-1.35) .96
.30 0.83 (0.45-1.51) .54

EQ-5D index score (compared with 75th-100th percentile)
50th-75th percentile 1.40 (0.87-2.25) .17 1.39 (0.84-2.31) .20
25th-50th percentile 1.81 (1.14-2.85) .01 1.64 (1.00-2.67) .05
0-25th percentile 2.00 (1.28-3.12) .002 1.54 (0.95-2.51) .08

Pain frequency (compared with monthly knee pain)
Weekly 1.24 (0.90-1.72) .19 1.17 (0.84-1.62) .35
Several times/wk 1.58 (1.15-2.17) .005 1.37 (0.99-1.90) .06
Daily 1.88 (1.41-2.50) \.001 1.58 (1.17-2.14) .003

Pain duration (per 10-mo increase), mo 1.04 (1.01-1.07) .01 1.02 (0.99-1.05) .24

aBMI, body mass index; EQ-5D, EuroQoL 5-Dimensions; PFP, patellofemoral pain; RR, relative risk.
bAn RR .1 indicates increased risk of knee pain after 2 years, whereas an RR \1 indicates decreased risk of knee pain after 2 years.
cAge and BMI were not associated with knee pain after 2 years in the univariate analysis and are not included in the multivariate model,

as they did not change the other estimates.
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diagnosed with PFP is very similar to previous small retro-
spective studies. Nimon et al followed a group of female
participants diagnosed with PFP during adolescence and
found that 78% still had pain at follow-up after 14 to 20
years.12 Similar results were observed by Stathopulu and
Baildam, who conducted a similar retrospective follow-up
of patients diagnosed with PFP during adolescence and
showed that 91% still had symptoms after 4 to 18 years.25

The findings from this current prospective study support
the older retrospective studies and underscore that
a very large proportion of adolescents diagnosed with
PFP continue to report pain and symptoms and have neg-
ative consequences regarding quality of life and sports
participation.

Sports Participation and Risk Factors

The current results replicate our previous findings from
a large, population-based cohort of 12- to 15-year-old ado-
lescents, which also showed that a high knee pain fre-
quency, female sex, and low EQ-5D index score are risk
factors for persistent knee pain.14

However, in contrast to our previous results in a youn-
ger population, in the present study, participating in
sports was associated with a decreased risk of knee pain
after 2 years.14 A plausible explanation for this could be
that 12- to 15-year-olds are less likely to reduce or stop
sports participation compared with 15- to 19-year-olds
with knee pain, as their activity level is much more diffi-
cult to control and reduce at this age range. Thus, they con-
tinue to aggravate their knee pain through too much sport
participation. In the current 15- to 19-year-old population,
a large proportion (52% with other types of knee pain and
71% with PFP) reduced or stopped sports participation
during the 2 years. If their knee pain was caused by exces-
sive loading through sports participation, it seems plausi-
ble that their knee pain would improve if they stopped or
reduced their participation in sport, as this would remove
the actual cause of their knee pain. This is a speculative
explanation of the association between sport and risk of
knee pain after 2 years. Future studies are needed to inves-
tigate how sports participation may influence the future
risk of knee pain among adolescents.

Stopping or reducing sports participation during adoles-
cence may have serious lifestyle consequences, leading to
a more sedentary lifestyle.27 Adolescents with PFP were
overrepresented among those reporting reduced participa-
tion in leisure-time sport activity. These findings have
implications of serious concern, as they highlight the neg-
ative effect adolescent knee pain, and especially PFP, may
have on overall health in adolescence and later adulthood.
In support of this, results from the European Youth Heart
Study show that vigorous physical activity is related to
lower metabolic cardiovascular disease risk21 and that
high exposure to moderate and vigorous physical activity
during adolescence is associated with lower levels of
carotid arterial stiffness in adulthood, highlighting the
benefits of staying physical active during adolescence.20

In summary and in support of previous studies,4,14 ado-
lescents with a high knee pain frequency, female sex, and

low EQ-5D index score have a higher risk of knee pain
after 2 years. This suggests that clinicians may need to
pay extra attention to this group of adolescents with
knee pain and, in particular, those suffering from PFP,
as their physical activity levels are seriously threatened
by this condition. Future research on adolescents with
knee pain, therefore, needs to investigate how simple strat-
egies to modify sports participation and/or physical activity
levels may be integrated in the treatment of adolescents
with this debilitating and long-standing condition.

Only 12% of the adolescents without knee pain in 2011
developed knee pain over the next 2 years. Among those
who developed knee pain, very few developed knee pain
with a high pain frequency, indicating lower pain severity
compared with the other 2 groups. This may suggest that
the majority of young adults who have knee pain develop
it during early teens. Considering the high prevalence
and high rate of long-lasting pain, future studies should
investigate risk factors for adolescent knee pain and risk
factors for developing long-lasting persistent knee pain.
This may identify future interventions with a preventive
potential of chronic knee pain in adolescents.

Limitations

A total of 121 of the 153 adolescents with PFP were included
in a randomized trial to investigate the effect of patient edu-
cation with or without exercise therapy.16 Therefore, the 2-
year outcome among adolescents with PFP may be influ-
enced by their participation in the randomized trial. There-
fore, a sensitivity analysis was performed in which the 62
subjects included in the exercise arm were excluded.
Excluding those randomized to exercise increased the rela-
tive risk from 1.26 to 1.29, which does not change the inter-
pretation of the results. The physiological age of the
participants is unknown, as we recorded only their self-
reported chronological age; thus, the association between
physiological age and outcome is unknown. Furthermore,
we do not know the specific knee condition among the 351
with other types of knee pain, only that approximately
half had knee pain with a traumatic onset. However,
because we included adolescents from a population-based
cohort, the knee conditions seen are representative of the
general adolescent population. The recruitment method
was a significant strength, suggesting that our results
have a high external validity. No clinical examination was
performed at the 2-year follow-up. It is, therefore, unknown
if the adolescents who still have knee pain are symptomatic
with the same condition, symptomatic again with the same
knee condition, or symptomatic with a different knee condi-
tion. Furthermore, the current study does not report the
treatments given to all the adolescents, and it is unknown
how treatment would have altered the prognosis.

Clinical Implications

PFP most likely represents several underlying pathologic dis-
orders, and the diagnosis is made as a ‘‘diagnosis by exclu-
sion’’ in the absence of other identifiable disorders, such as
meniscal injury, tendinopathy, bursitis, or apophysitis.
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When young patients with PFP present in the clinic, they
should be taken seriously. They should not be told that
PFP is a self-limiting knee condition. The results of this study
suggest that adolescent knee pain has a high potential for
chronicity. Physicians and physical therapists in primary
and secondary care should be aware of the poor prognosis,
including the negative effects on physical activity level and
quality of life. There is a need for preventive measures to
reduce the proportion of adolescents who develop long-lasting
severe knee pain through early evidence-based treatment.3,7

CONCLUSION

Knee pain in adolescence, and particularly PFP, was pres-
ent in 55% of the cases after 2-year follow-up and may
thus not be self-limiting. Adolescents with PFP had a higher
risk of knee pain at 2-year follow-up compared with adoles-
cents with other types of knee pain. Importantly, adoles-
cents diagnosed with PFP participated in less leisure-time
sport activity during the 2-year follow-up period compared
with adolescents with other types of knee pain. A greater
focus on prevention and early treatment is required.
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