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Objectives: To assess the prevalence and associated factors of Patellofemoral Pain Syndrome 
(PFPS) in young women with low to moderate Physical Activity (PA) levels.

Methods: Women with low to moderate PA, aged between 18 and 40 years, were enrolled in 
this study. A Thai version of the Kujala Patellofemoral Questionnaire (KPQ), history taking, 
and physical examination were used to screen and confirm the diagnosis of PFPS. Demographic 
features, including age, Body Mass Index (BMI), PA, knee alignment, and static foot posture, 
were recorded. Logistic regression analysis was conducted to determine confounding factors 
associated with PFPS.

Results: A total of 1011 women with a Mean±SD age of 25.51±6.79 years participated in 
this study. The prevalence of PFPS was 15%. Age, BMI, PA, knee alignment, and static foot 
posture were not significantly associated with PFPS in this population.

Discussion: Although the participants were young adults with low to moderate PA, the 
prevalence of PFPS was in the same range as the highly active groups. None of the factors 
investigated in this study could predict PFPS occurrence. Based on the findings, the risk factors 
of PFPS seem to be complex and individualized. The early diagnosis and treatment of PFPS 
should therefore be considered in this age group.
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Highlights 

● The prevalence of PFPS is 15% in young adult women with low to moderate physical activity levels. 

● Age, body mass index, physical activity levels, knee alignment, and static foot posture are not associated with PFPS 
in this group of population.

Plain Language Summary 

This study surveyed the patellofemoral pain syndrome (PFPS) or the anterior knee pain in young adult women who 
were not highly active in daily life. The participants’ characteristics were recorded, including age, body mass index, 
physical activity levels, knee alignment, and static foot posture. These characteristics were explored in associations 
with PFPS. Data collection was performed on 1011 participants. To diagnose PFPS, a specific-health questionnaire, 
history taking, and physical examination were used. Patellofemoral pain was found in 152 young women (15%). How-
ever, there was no association between patellofemoral pain and confounding factors of age, body mass index, physical 
activity level, knee alignment, and static foot posture. Therefore, the risks of PFPS may be complex and varied among 
age groups and individuals. An individual suffering from anterior knee pain should immediately seek medical attention 
for early diagnosis and treatment.

1. Introduction

atellofemoral Pain Syndrome (PFPS) is 
one of the most common types of knee 
pain, with varied prevalence from 7.2% 
to 35.7% reported in different populations 
[1]. PFPS typically presents with diffuse 
anterior knee pain around or behind the 

patella and is usually aggravated by activities that load 
the joint, including running, squatting, jumping, and stair 
climbing [2, 3]. The impacts of the PFPS are the reduc-
tion of sporting, daily life, and work-related activities 
[4]. Increasing evidence suggests that PFPS is a refracto-
ry condition, persisting for many years [5]. In addition, it 
has been hypothesized that anterior knee pain in younger 
adults may progress to subsequent patellofemoral osteo-
arthritis [3, 6, 7].

Epidemiology data are crucial for clinical decision-
making and the allocation of healthcare resources, espe-
cially in disease prevention and control. Previous studies 
have reported that PFPS is common among adolescents 
[2, 8-12], elite athletes [13-15], and military recruits [16]. 
Women are reportedly twice more likely to develop PFPS 
compared to men [16]. However, most previous studies 
have explored the prevalence of PFPS among adolescents 
[2, 8-12] and elite athletes [13-15]. Few studies have in-
vestigated the prevalence of PFPS in the general popu-
lation of young adults [17-19]. One study surveyed the 
PFPS in a specific group of long-distance amateur cyclists 
[17], while the other two studies did not identify Physical 
Activity (PA) levels in the studied subjects [18-19]. 

The prevalence data of PFPS in young adults is war-
ranted, especially those whose lives do not include high 
levels of PA. Therefore, this study aimed to investigate 
the prevalence of PFPS in young adult women with low 
to moderate PA. The factors contributing to PFPS occur-
rence in this population were also explored.

2. Materials and Methods

Study design

This cross-sectional survey study was carried out in se-
lected communities from August 2020 to February 2021. 
All study subjects with different careers were recruited 
from different communities and workplaces, such as 
hospitals, schools, and universities. The protocol was 
approved by the Human Research Ethics Committee of 
Walailak University, Thailand (WUEC-20-179-01).

Study subjects

The sample size was estimated from the formula for 
the prevalence study [20]. The calculation based on the 
expected prevalence of 9.7% from our pilot study re-
sulted in a sample size of 1011. The eligible participants 
in this study were the women between 18 to 40 years 
old, doing low to moderate levels of PA, and without 
confirmed clinical conditions, both systemic and chronic 
diseases. In this study, the low to moderate levels of PA 
were identified using the Global Physical Activity Ques-
tionnaire (GPAQ), as recorded in the Thai version [21]. 
The GPAQ divides PA levels into high, moderate, and 
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low levels based on time spent in PA and the Metabolic 
Equivalent Of Task (MET)-minutes per week. Involving 
vigorous-intensity PA for at least 3 d/wk and total MET-
minutes of at least 1500 min/wk, or an equivalent com-
bination of moderate- and vigorous-intensity PA for 7 d/
wk achieving at least 3000 MET-minutes per week indi-
cates a high level PA. The moderate level is classified as 
vigorous-intensity PA for at least 3 d/wk and involving 
more than or equal to 60 min/wk, moderate-intensity PA 
for at least 5 d/wk and involving more or equal to 150 
min/wk, or an equivalent combination of moderate- and 
vigorous-intensity PA for at least 5 d/wk, achieving at 
least 600 MET-minutes per week. PA intensity that does 
not meet the criteria for moderate level is considered low 
PA [22, 23]. The exclusion criteria were having an in-
flammatory knee condition, a lower extremity fracture, 
a previous knee injury, arthroplasty, different features of 
knee alignments and static foot posture between limbs; 
or receiving any type of treatment for knee pain. Preg-
nant women were also excluded. All participants pro-
vided written informed consent before the study. 

Study procedure

The participants’ characteristics, including age, Body 
Mass Index (BMI), and PA levels, were recorded. A 
physical therapist with 10 years’ experience in treating 
patients with musculoskeletal disorders, especially knee 
disorders, performed an observational analysis of knee 
alignment and static foot posture for all participants. 
During the study, physical examinations, including pal-
pation and physical tests (e.g., patellar compression, pa-
tellar gliding, and resisted isometric quadriceps muscle 
contraction) were thoroughly investigated in participants 
with anterior knee pain. While history taking and health-
specific questionnaires assessment were also recorded 
for statistical validation.

Knee alignments in both frontal and sagittal planes 
were assessed in a standing position barefoot. In the 
frontal plane, the knee alignment was classified into 
three categories: normal, genu valgum, and genu varum. 
The participants were asked to stand with their feet to-
gether. Genu valgum was classified when the medial 
surface of both knees was knocked together while both 
ankles were still apart [24, 25]. Genu varum was classi-
fied as two or more fingers would fit between the knees 
when the ankles were together [24, 26]. In the sagittal 
plane, knee alignment was classified into two categories: 
normal and genu recurvatum. A hyperextended knee in a 
weight-bearing position was indicated as genu recurva-
tum [24]. Also, a static foot posture was classified into 
three categories: normal foot position, excessive foot 

pronation, and excessive foot supination. Excessive foot 
pronation was indicated when heel eversion and inward 
rotation, abduction of the forefoot, and or medial lon-
gitudinal arch decrease were observed. Excessive foot 
supination was indicated when inversion and outward 
rotation of the heel, adduction of the forefoot, and or me-
dial longitudinal arch increase were observed [24, 27]. 

All participants were asked to complete a Thai ver-
sion of the Kujala Patellofemoral Questionnaire (KPQ), 
which consisted of 13 questions, with a total score of 100 
points [28]. In this study, this health-specific question-
naire was used to screen for anterior knee pain and the 
first step of PFPS diagnosis. If the KPQ score was less 
than 100 for at least one site, history taking and clini-
cal tests would be in order. In cases of participants with 
bilateral knee pain (KPQ<100 of both knees), the KPQ 
score of the most affected/suffered side of lower extremi-
ties was used in data analysis. 

Then, we identified the retropatellar pain aggravated 
during activities. A physical examination, consisting of 
palpation around the patella and anterior knee and com-
pression of the patella, was conducted to confirm PFPS. 
The diagnostic criteria for patellofemoral pain in this 
study consisted of a KPQ score<100; retropatellar pain 
occurred with at least two of the following activities: 
prolonged sitting with flexed knees, ascending/descend-
ing stairs, hopping/jogging, squatting, and kneeling; and 
occurring pain during the compression of the patella 
and on the palpation of one of the following areas: me-
dial or lateral patellar facets, or the anterior portion of 
the medial or lateral femoral condyles [2, 10, 16]. We 
also performed other physical tests, including patellar 
medial-lateral and superior-inferior translations, as well 
as resisted isometric quadriceps muscle contraction to 
confirm patellofemoral pain diagnosis [29]. Pain charac-
teristics, including severity, duration, and affected sides, 
were also recorded. 

Participants with PFPS were also asked to complete a 
Thai version of the International Knee Documentation 
Committee (IKDC) [30] form to evaluate the severity 
and limitation of knee symptoms. This specific instru-
ment consists of 18 items, with a total score of 87. The 
score was then transformed into scales ranging from 0 
to 100, indicating the level of knee symptoms and limi-
tations of daily living or sporting activities [31]. In the 
case of bilateral PFPS, the IKDC score was determined 
according to the most affected/suffered side of the lower 
extremities. The overall study procedures are shown in 
Figure 1.
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Statistical analysis

The statistical analysis was performed using SPSS for 
Windows version 18 (IBM Corp., Armonk, NY, USA). 
The Kolmogorov-Smirnov goodness-of-fit test was used 
to test the distribution of data consisting of age, BMI, 
KPQ score, IKDC score, VAS, and duration of knee 
pain. All variables were not normally distributed. The 
descriptive statistics, including frequency, median (in-
terquartile range, 25th–75th percentile), Mean±SD, and 
range, were used to describe variables.

Predictors of PFPS occurrence were analyzed by using 
logistic regression in two steps. In the first step, each fac-
tor was analyzed to obtain crude OR. All variables with a 
p value of less than 0.25 were included in the final model 
to obtain adjusted OR [32]. The backward selection pro-
cedure was performed to allocate the most predictive 

variables for PFPS in young women adults with low to 
moderate PA. A P value of less than 0.05 was considered 
statistically significant.

3. Results

Of 1011 young adult women, 23.7% were over-
weight (BMI: 23.0-27.5 kg/m2), and 16.4% were obese 
(BMI>27.5 kg/m2) according to the body mass index 
based on Asian criteria [33]. Most participants reported 
low physical activities (71.3%). Table 1 presents the de-
scriptive characteristics of the study population. More 
than 10% of participants had knee and foot misalign-
ments, including genu valgum, genu recurvatum, and 
excessive foot pronation. Knee alignments and static 
foot posture are shown in Figure 2.

Nilmart P. et al. Patellofemoral Pain Syndrome in Young Adult Women. IRJ. 2022; 20(1):99-108
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In this study, we further found that 152 participants (15%) 
had PFPS. There were 31 participants (20.39%) with bilat-
eral PFPS and 121 (79.61%) with unilateral PFPS. Also, 81 
participants (8%) suffered from other types of knee pain. 
The Mean±SD duration of knee pain in individuals with 
PFPS was 2.0±1.97 years. The Mean±SD KPQ and IKDC 
scores were 83.22±4.79 and 78.96±12.03, respectively. 

Accounting for 31 participants with bilateral PFPS, a 
total of 183 knees suffered from PFPS. Their Mean±SD 
pain intensity was 4.66±1.50 (range 3.00-8.40) using the 
Visual Analog Scale (VAS). The most location of ten-
derness was medial patellar facets (39.30%). Moreover, 
patellar translation medially was the highest aggravated 
pain in PFPS (75.40%). The location of tenderness and 

Table 1. Demographic characteristics of study population (n=1011)

Variables Mean±SD Median (Q1, Q3) No. (%)

Age (y) 25.51 ± 6.79 22(20,31) -

BMI (Kg/m2) 23.02 ± 4.87 23.04(19.52,25.44) -

Physical activity levels

Low - - 721(71.30)

Moderate - - 290(28.70)

Table 2. Location of tenderness in individuals with patellofemoral pain (n=183) 

Location No. (%)

Medial patellar facets 72(39.30)

Lateral patellar facets 70(38.30)

The anterior portion of the medial femoral condyles 24(13.10)

The anterior portion of the lateral femoral condyles 31(16.90)

Quadriceps tendon 35(19.10)

Patellar tendon 71(38.80)

Nilmart P. et al. Patellofemoral Pain Syndrome in Young Adult Women. IRJ. 2022; 20(1):99-108

Figure 2. Distribution of knee alignment and static foot posture in 1011 participants

A: Knee Alignment in Frontal Plane (Normal: Genu Valgum, Genu Varum); B: Knee Alignment in Sagittal Plane (Normal, Genu Re-
curvatum); C: Static Foot Posture (Normal, Excessive Foot Pronation, Excessive Foot Supination). 
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the results of the physical tests are presented in Tables 2 
and 3, respectively. 

The logistic regression analysis was used to predict 
PFPS occurrence with the demographic variables, includ-
ing age, BMI, PA levels, knee, and foot misalignment 
variables. However, the analysis showed no significant 
confounding factors for the occurrence of PFPS (Table 4).

4. Discussion

The results of this study provided baseline informa-
tion on the prevalence of PFPS in women with low to 
moderate levels of physical activity. A PEPS prevalence 
of 15% was observed in this young adult female popu-
lation. This rate agrees with the range of prevalence of 
7.2%-35.7% reported in previous studies [1, 2, 14, 16, 
18]. The prevalence of PFPS reported in the literature 

is inconsistent due to the different diagnostic procedures 
and the populations involved [2, 10, 14, 16-19]. Similar 
to this study, Roush et al. reported a prevalence of 12%-
13% PFPS in the adult population [18], whereby their 
average age (25.51 years) and BMI (23.93 kg/m2) were 
also similar to our study. However, their population’s 
physical activity levels were not determined, and par-
ticipants were divided according to age and pregnancy 
history. Another survey, using only one questionnaire in 
young Chinese adults, reported a higher prevalence of 
21.2% [19]. The history taking and physical tests in our 
study may have resulted in a smaller number of partici-
pants with confirmed PFPS.

The demographic and clinical features, including age, 
BMI, PA, knee alignment, and static foot posture, were 
included in the logistic regression analysis to determine 
the predictors of having PFPS in the general women 

Table 4. Logistic regression analysis to determine associated factors with the prevalence of Patellofemoral Pain Syndrome (PFPS) 

Variables
Mean±SD/No. (%) Crude Odds Ratio 

(95%CI) P Adjusted Odds 
Ratio (95%CI) P

PFPS (n=152) Non-PFPS (n=859)

Age (y) 25.38±7.08 25.53±6.75 0.997(0.972-1.022) 0.797 - -

BMI (kg/m2) 22.91±4.73 23.06±4.90 0.993(0.958-1.030) 0.719 - -

PA-moderate levels 38(25.0) 252(29.3) 1.245(0.839-1.850) 0.277 - -

Knee alignment in the 
frontal plane - - - 0.403 - -

Genu valgum 27(17.80) 117(13.60) 1.038(.580-1.857) 0.900 - -

Genu varum 15(9.90) 92(10.70) 1.415(.712-2.815) 0.322 - -

Genu recurvatum 34(22.40) 152(17.70) 0.746(.490-1.135) 0.172 0.788(0.515-1.204) 0.271

Static Foot posture - - - 0.078 - 0.078

Excessive foot pronation 44(28.9) 178(20.70) 1.191(0.269-5.294) 0.816 1.194(0.269-5.294) 0.816

Excessive foot supination 2(1.3) 15(1.7) 1.854(.409-8.408) 0.424 1.854(0.409-8.408) 0.424

Nilmart P. et al. Patellofemoral Pain Syndrome in Young Adult Women. IRJ. 2022; 20(1):99-108

Table 3. Physical test in individuals with patellofemoral pain (n=183)

Physical test No. (%)

Patellar translation medial-laterally
Translation medially

Translation laterally

138(75.40)

104(56.80)

Patellar translation superior-inferiorly
Translation superiorly

Translation inferiorly

71(38.80)

72(39.30)

Resisted isometric quadriceps muscle contraction 93(50.80)
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adult population. The results illustrated that none of 
these factors was a significant predictor of PFPS in this 
population. Similar to previous reports, age [19] and 
BMI [34, 35] were not significant predictors of PFPS 
development. In contrast, lower extremity malalignment 
was reportedly an important etiologic factor in PFPS 
[36, 37]. Lower extremity alignment factors associated 
with PFPS were femoral neck anteversion, genu valgum, 
genu recurvatum, Q angle, tibia varum, and excessive 
foot pronation [36]. In addition, genu varum was found 
to be an associated factor of PFPS in men workers in 
an automobile manufacturing factory [38]. Thijs et al. 
[39] stated that static foot posture does not contribute to 
PFPS. However, excessive foot pronation may be related 
to the development of PFPS [37, 40-42]. Overall, the risk 
factors of PFPS are quite complex and individualized. 
Although three major contributing factors to PFPS, i.e., 
lower extremity malalignment, lower extremity muscle 
imbalance, and hyperactivity, have been identified [36, 
42], more recent work has, however, demonstrated no 
consensus regarding the contributing factors of PFPS oc-
currences [43, 44]. 

The Mean±SD pain intensity (VAS) of the knee PFPS 
was 4.66±1.50. The pain intensity might not be mild so 
the participants disregard medical attention from health 
professionals. A previous study has shown a greater pain 
intensity, that is, VAS of 6 in 10 among individuals with 
PFPS, of those who were referred to physiotherapy [45]. 
Moreover, the evidence supported that women with 
PFPS who maintained a high level of PA have severe 
pain compared to those with a moderate level of PA [46]. 
In this study, 72% and 70% of individuals with PFPS 
demonstrated tenderness at the medial and lateral bor-
ders of the patella, respectively. The results were con-
sistent with a previous study that reported tenderness to 
palpation of the patellar edges in 71%-75% of people 
with PFPS [47]. In addition, the patellofemoral pain 
consensus statement recommended that the tenderness 
on patellar facet palpation was an additional criterion to 
define PFPS [48]. 

Other physical tests used as diagnostic criteria in some 
previous studies consisting of patellar gliding and the 
resisted isometric quadriceps contraction tests, were 
examined in this study. A tight knee with decreased pa-
tellar mobility was postulated as a contributor to PFPS. 
The finding of diminished patellar mobility in individu-
als with PFPS remained unclear of clinical importance. 
The previous study suggested that the patellar mobil-
ity test could not be used alone to confirm PFPS. This 
opinion was because the diagnostic accuracy of patellar 
translation medial-laterally was moderate, and for patel-

lar translation, superior-inferiorly was fair to moderate 
[49]. Therefore, in this study, this test was used as sup-
porting clinical results for individuals with PFPS. The 
results revealed that approximately two of three PFPS 
knees had positive tests of translation medially, while ap-
proximately 39% had positive tests of patellar translation 
superior-inferiorly. This study found that approximately 
50% of individuals with PFPS demonstrated pain in re-
sisted isometric quadriceps muscle contraction. In this 
study, the resisted isometric quadriceps muscle contrac-
tion was used as supporting clinical results of individuals 
with PFPS as well, while some previous studies used it 
to diagnose in combination with other criteria [10, 50]. 
Cook et al. (2010) reported the specificity and sensitivity 
of the resisted isometric quadriceps muscle contraction 
as 82% and 39%, respectively. However, they suggested 
that the combination of tests could improve the diagnos-
tic accuracy of the PFPS; two of three positive findings 
of resisted isometric quadriceps contraction, pain during 
squatting, and pain during palpation [51].

The next assessment in individuals diagnosed with 
PFPS was the severity of knee symptoms and dysfunc-
tion by using the IKDC as well as reported in previous 
studies [2, 52]. The IKDC score in female athletes with 
PFPS at diagnosis (85.6±7.7) was higher than our par-
ticipants [2]. It is implied that the knee symptoms and 
functions of our population were more severe than in fe-
male athletes. However, the volunteers with PFPS who 
enrolled in the study of Tsai et al. (2016) demonstrated 
an IKDC score of 59.9±14.2 before training, reflecting a 
higher severity than participants in our study [52]. Re-
markably, there has been a poor long-term prognosis in 
the adult population, as more than 50% of participants 
still reported pain and functional limitation at 5 to 8 
years of follow-up after six weeks of treatments [5]. The 
level of activity limitation was significantly increased, 
especially among participants involved in impact activi-
ties [53]. Accordingly, PFPS presents a poor prognosis 
which requires more attention from health profession-
als. However, exercise therapy could relieve PFPS and 
improve function in the medium and long term in these 
affected individuals [54].

The present study had some limitations. It was an ob-
servational study conducted in various communities. 
Some confounding factors, such as muscle strength of 
lower extremities and kinetic foot variables, were not in-
cluded. Moreover, a longitudinal study should be further 
investigated for the prognosis in individuals with PFPS 
and follow-up participants without PFPS symptoms to 
identify significant risk factors.
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5. Conclusion

Based on these preliminary results, PFPS was found in 
15% of the young adult women population with low to 
moderate PA. Age, BMI, PA level, knee alignment, and 
static foot posture were not associated factors with the 
occurrence of PFPS. Therefore, the risk factors of PFPS 
seem to be complex and individualized. A more com-
prehensive study is recommended to investigate further 
unknown but existing risks associated with PFPS in the 
future. This finding can be used as a guideline strategic 
plan to curve the incidence of PFPS not only in active 
women but also in the general population.
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