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Abstract. This study was planned for evaluating the relationship between physical activity, cardiorespiratory 
endurance, activity and participation limitations, and quality of life in 60 patients with anterior knee pain (research 
group comprising 30 patients with anterior knee pain and control group comprising 30 patients without knee pain). The 
international physical activity questionnaire was used to evaluate the level of physical activity, the 12-min walking test 
was used to evaluate cardiorespiratory endurance, the Nottingham Health Profile was used to evaluate the Health-
Related Quality of Life, the Lysholm Scale was used to evaluate functional problems, the activity of daily living scale 
was used to evaluate the  independent level during activities of daily living, and the community integration 
questionnaire was used to evaluate social participation level. The level of physical activity, cardiorespiratory endurance, 
and quality of life of patients with anterior knee pain were found to be less than those in the control group (p < 0.05). 
The functional disability increased, while independent level in activities of daily living decreased (p < 0.01). This study 
also showed that the social integration of patients with the anterior knee pain decreased (p < 0.05). In conclusion, 
anterior knee pain negatively affected functional capacity, physical activity level, functional disability, activity of daily 
living, and quality of life of the patient with anterior knee pain. 
Keywords: anterior knee pain, community integration, functional disability, physical activity level, activities of daily 

living, quality of life. 

 

 

 

 

 

Introduction 
Anterior knee pain (AKP) is a common musculoskeletal problem that can be described as the sort of pain 
experienced around the patella by the young adults while climbing up a ladder or getting up (1). It is 
characterized by crepitation and pain felt after certain activities such as walking, climbing down a ladder, 
squatting, and running (2).  McAlindon found that the risk for functional disability was 1.5 higher for those 
with AKP (3). Many studies suggested that chronic pain affected the functional capacity and 
cardiorespiratory endurance decreased by performing physical activities (4).  
The functional disability with chronic pain negatively affects the quality of life, some studies suggested that 
the quality of life worsened as the functional disability increased (5). The number of studies related to 
functional disability, physical activities for functional performance, cardiorespiratory endurance, and 
activities of daily living was found to be limited among studies on AKP.  
Because of a sedentary lifestyle, the risk of systemic diseases increases for patients with chronic pain and 
cardiorespiratory endurance. The quality of life and physical activities of these patients is negatively 
affected, resulting in participation limitation. The sedentary life decreases the cardiorespiratory endurance 
and quality of life for patients with AKP.  
The aim of our study is to determine the relationship between physical activity, cardiorespiratory endurance, 
participation limitations and quality of life in patients with anterior knee pain. 
 

Material and method 
This study was performed on patients with AKP admitted to the orthopedics and traumatology outpatient 
clinic of Ankara Söğütözü Bayındır Hospital in Turkey. The relationship between the physical activities,  
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cardiorespiratory endurance, participation limitations, and quality of life was evaluated. The written 
permission and approval reflecting the subject, purpose, and plan of the study were obtained from the ethical 
committee of the Ankara Söğütözü Bayındır Hospital with the decision dated 07/04/2009. The study was 
carried out in accordance with the principles of the "Helsinki Declaration". Patients who accepted to 
participate in the study by making verbal and written statements were included. The written informed 
consent was obtained from the patients prior to initiating the study.  
This study included 60 participants, half of whom were selected in applying order from the patients with 
AKP group (36± 6.9 year, 21 females, 9 males) who were admitted to the orthopedics and traumatology 
clinics. The other half consisted of private sector employees who volunteered to participate and constituted 
the control group without knee pain (mean age: 32.1± 6.4 year, 14 females, 16 males).  
The patients with AKP formed the experimental group, while those with no orthopedic, neurological, and 
musculoskeletal problems constituted the control group. The evaluations were performed on both the 
experimental and control groups. 
Inclusion criteria. The patients who met the following criteria were included in the experimental group: 
females and males aged between 25 and 45 years, unilateral or bilateral patellofemoral pain lasting longer 
than 3 months, no physical therapy and rehabilitation history in the last 3 months, reporting anterior or 
retropatellar pain during at least two activities (sitting for a long time, climbing up or down a ladder, 
squatting, running, kneeling, and jumping). The following clinical findings should be defined for at least two 
for patients with AKP: presence of patellar pain upon the manual compression on patella toward the femur, 

presence of patellar pain during the resistant knee extension, presence of patellar pain upon the compression 
of patella toward the femur while the knee is in isometric extension contraction (6). 
Exclusion criteria. The exclusion criteria were as follows: patients with the history of knee meniscus and 
ligament wounds and intra-articular joint injection on the knee, patients with orthopedic and neurological 
problems, patients with 105% or higher joint effusion in the midpatellar area detected by radiological 
examinations, patients with no history of inflammatory joint pathology and any infections, patients with 
chondromalacia diagnosis on the tibiofemoral/patellofemoral joint, patients with circulatory/neurological 
disorders, patients diagnosed with cancer, pregnant patients (6). No history of an orthopedic problem and use 
of non-steroid/analgesic drug were among the significant inclusion criteria. Thus, those who had a prior 
surgery or a history of old trauma such as tibia plate or condylar femur fracture were not included. 
Physical activity questionnaire/international physical activity questionnaire (IPAQ) scoring. The IPAQ 
Long Form (27 questions) thoroughly evaluated the activities related to housework, garden work, 
occupational activities, transportation, and leisure time activities.  
The calculation of the total score for IPAQ long form included the combination of the duration (minutes) and 
frequency (days) for all types of activities in all fields. Two different values were used for calculating the 
total score. The first was related to field-based scoring (occupation, transportation, house-garden works, 
leisure activity), while the second included particular-activity-based scoring (walking, activities at moderate 
and high levels). Field-based scoring consisted of the total scores during walking and other activities at 
moderate and high levels, which were under the title of field-based scoring. On the contrary, activity-based 
scoring was calculated from the total score during walking and other activities at moderate and high levels, 
which were under the title of field-based scoring. A metabolic equivalent of task (MET)-minute score was 
obtained by multiplying the duration of the activity with the MET score. MET-minute scores were also 
determined using the kilocalorie values of a person weighing 60 kg. The kilocalorie values were calculated 
using the following formula; MET-minute  (body weight in kg/60 kg). The following values were used for 
IPAQ data analysis; walking = 3.3 MET, physical activities at a moderate level = 4.0 MET, physical 
activities at a high level = 8.0 MET (7)  
Quality-of-Life Questionnaire/Nottingham Health Profile Questionnaire. Nottingham Health Profile (NHP) 
was used to measure the Health-Related Quality Of Life. Quality – of - Life Questionnaire/ Nottingham 
Health Profile Questionnaire is a general health inquiry performed to measure the bodily, emotional, and 
social effects of diseases on the patients. It contained 38 questions in 6 sections, including pain, physical 
activity, energy, sleep, social isolation, and emotional reaction. The questions were answered as either yes or 
no.  
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Each section was scored with points ranging from 0 to 100: 0 indicated the best health status, while 100 
reflected the worst. The validity and reliability of this practical process were proven. The Turkish Version 
was used on those with osteoarthritis after the suitable procedures were prepared (8). 
Functional Disability Scale/Lysholm Scale. Lysholm Knee Scale consisted of eight sections. Patients 
evaluate themselves for walking without assistance in this scale (9). This scale examined locked knee, pain, 
instability, swelling, squatting, and climbing ladders. Lysholm scale was assessed based on the total of the 
scores for mentioned eight items. A score of 100 points in this scale suggested no symptoms or functional 
limitations. 
Activities of daily living scale. The Activities of Daily Living Scale (ADL - S) is related to the symptoms and 
functional limitations faced in the activities of daily living. ADL-S results include the evaluation of all 
symptoms and functional limitations arising from the pathological disorders and knee injuries. The 
symptoms in this scale include pain, crepitation, sensitivity, swelling, instability, and low weight. The 
functional limitation of each symptom in activities of daily living was evaluated. Each evaluation was in the 
range of function loss for developing no symptoms. The functional limitations in ADL-S included the 
difficulty in walking on a curvy or rough surface, standing, kneeling, squatting, sitting, and standing up while 
sitting. Each answer in the evaluation reflected a statement ranging from no limitation to full limitation. The 
results of 17 items in ADL-S were combined, divided into the number of patients, and multiplied with 100. 
Hence, percentage scores were obtained (9).  
Community Integration Questionnaire (CIQ). Community Integration Questionnaire (CIQ) was used to 
monitor patients’ participation in social activities The CIQ consisted of 15 items. It was used to evaluate 
patients’ family lives and house, social, and occupational activities. Many of these 15 items were scored on a 
scale from zero to two. Two points indicated more freedom and integrity. Three sub scoring activities were 
performed: house activity, 10 points; social activity, 12 points; and occupational activity, 7 points. The total 
score ranging from 0 to 29 was calculated. The CIQ had two versions.  One was filled by the patients, while 
the other was completed by the families. The validity–reliability score of both versions was between 0.83 
and 0.97 (10). 
Cardiorespiratory Endurance Evaluation/12-min walking test (12MWT). The patients had the 12-min 
walking test in accordance to the walking protocol suggested by McGavin et al (11). They were requested to 
walk the longest distance on the marked area in the hospital corridor. The Visual Analog Scale (VAS) and 
the Borg Scale of Perceived Exertion values were recorded for evaluating the pulse rate, blood pressure, 
respiratory rate and pain degree before and after walking, and in the first, third and fifth minutes of recovery 
phase. The Polar Electro Oy Professorintie 5 was used to monitor the pulse rates of patients during the 
12MWT. The blood pressure levels of all patients were measured using Erkaphon before and after the 
12MWT. Targeted pulse rate was calculated using the 220 – age formula. The estimated maximal oxygen 
consumption (VO2max) value was evaluated with Cooper’s equation developed considering the VO2max and 
walked distance was used to estimate VO2max values (12): 
 

 
 

Borg Dyspnea Score. It was developed for rating exertion and breathlessness during physical activity. It is a 
general method for measuring a lot of perceptions, including pain. In our study, the scoring was performed 
on 15 items on a scale, which ranged from 6 to 20 starting from the mildest to the hardest exercises.  The 
patients subjectively specified the severity level they perceived toward their occupations (13). Pain 
evaluation/vas was used to determine pain severity. It aimed to reflect patients’ pain with numbers; 0 
indicated the absence of pain, while a score ranging from 1 to 10 reflected the presence and severity of pain 
(14). VAS scoring was performed before and after the 12mwt. Vas was administered to all patients before 
and after the 12mwt. 
Statistical Analysis 

The data were analyzed using SPSS 13.0. Prior to initiating the analysis, a missing data analysis was 
performed to determine whether the data set had missing data. The Shapiro–Wilk test and coefficients of 
skewness and perpendicularity were used to determine whether the data conformed to the normal 
distribution. The distributions were not found to concord to the normal distribution because the coefficients 
of skewness and perpendicularity were beyond ±1.96, and the p value was found to be less than 0.05 in 
Shapiro–Wilk test. Thus, the analyses were performed using nonparametric statistical methods.  
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The mean arithmetic values were displayed as mean ± standard deviation (SD), while the numerical values 
were presented as a percentage in tables. A two-tailed test was performed, and the statistical significance 
level was accepted to be p  0.05. The ANCOVA analyze was used to compare the two groups. 
 

Results  
In AKP group, functional disability (Lysholm scale score: 70.4± 11.5) was found statistically significantly 
lower than the control group (98.6± 3.5) (p<0.001). ADL-S subscale evaluation scores were found 
statistically lower in AKP group than the control group (p< 0.001) (Table I). House competency productive 
activity and total score statistically in both groups also showed similarity in subscales of social participation 
(p> 0.05) (Table II). The scores of the NHP subscales also showed. Physical mobility also showed similarity 
in AKP and control group (p> 0.05), energy, pain, emotional reactions, sleep, social isolation subscales and 
total scores in AKP group was found statistically significantly lower than the control group (p < 0.05) (Table 
III).  

 
Table I. Comparison of Scores of the Activities of Daily Living Scale-Subscales 

 
 
 
 
 
 
 

SD: Standard deviation, AKP: Anterior knee pain, * ANCOVA was used 

 
 

Table II. Comparison of the Scores Obtained with Community Integration Questionnaire 

SD: Standard deviation, AKP: Anterior knee pain, * ANCOVA was used 

 
 

Table III. Comparison of the Scores Obtained with Nottingham Health Profile 

SD: Standard deviation, AKP: Anterior knee pain, * ANCOVA was used 

 
In The IPAQ Subscales, met-minute/week is demonstrated in Table IV. Among the IPAQ’s subscales, while 
heavy-intensity activities of total score was also found to be similar statistically significant between the 

 
The Activities of Daily Living 
Scale 

Groups  
(Mean± SD) 

   AKP  (n = 30)                           Control (n = 30)          

P 
value* 

Symptoms 27.8 ± 5.8 34.8 ± 0.3 0.001 

Functional disability 33.6 ± 6.2 44.9 ± 0.3 0.001 

Total 61.4 ± 11.5 79.8 ± 0.6 0.001 

 
Subscales of Community Integration 
Questionnaire 

Groups  
(Mean± SD) 

   AKP (n = 30)                 Control (n = 30)           

P 
value* 

Housework Competency 5.9 ± 3.4 4.4 ± 2.8 0.790 

Social Adaptation 6.0 ± 1.4 7.2 ± 1.6 0.005 

Productive Activity 3.2 ± 1.6 4.4 ± 0.9 0.287 

Total 15.2 ± 3.4 15.9 ± 3.3 0.155 

Nottingham Health Profile Subscales 
Groups  

(Mean ± SD) 
AKP   (n = 30)                       Control (n = 30)           

P 
value* 

Energy 32.2±27.6 7.6 ± 18.5 0.015 

Pain 38.8±13.7 5.7 ± 7.3 0.001 

Emotional Reactions 34.2±24.0 3.2 ± 6.3 0.001 

Sleep 54.4±22.3 2.6 ± 6.6 0.001 

Social Isolation 33.6±24.7 6.6 ± 9.6 0.001 

Physical activity 14.2±19.0 1.8 ± 5.8 0.060 

Total 34.5±17.7 4.6 ± 5.4 0.001 
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groups (p> 0.05), walking, moderate-intensity activity, and total physical activity scores were found 
statistically significant lower than control group (p< 0.05) (Table V). Respiratory rate, walking distance, 
BORG and VAS pain score of patients are shown between groups after 12 MWT. Walking distances, 
VO2max, were statistically significant lower in the AKP group than the control group after 12 MWT (Table 
V) (p < 0.05). Borg and VAS values were statistically significant higher in the AKP group than control group 
(Table VI) (p < 0.05). 
 
 

Table IV. Comparison of the Scores Obtained with IPAQ Subscales, met-minute/week 

 

SD: Standard deviation, AKP: Anterior knee pain, IPAQ: International physical activity questionnaire, * ANCOVA was used 

 
 

Table V. Comparison of VO2max, Walking Distance, Borg Values, and VAS Pain Scores following 12MWT of 
Patients in the two groups 

 

SD: Standard deviation, VAS: Visual analog scale, 12MWT: 12 minute walking test, AKP: Anterior knee pain, * ANCOVA was used, NA: could not 

be calculated. 

 
 
Table VI. Comparison of Rate/Min, VAS Pain Score and Borg Score of Patients following 12MWT of the two groups 

 
SD: Standard deviation, AKP: Anterior knee pain, VAS: Visual analog scale, *ANOVA was used 

 

 

Discussion and Conclusion 
This study was conducted to determine the relationship between physical activity, cardiorespiratory 
endurance, activities, and participation limitations and quality of life of patients with AKP. The physical 
activity levels, cardiorespiratory endurance, quality of life, ADL-s, and Lysholm scores of patients in the 
AKP group was found to be worse than the scores of those in the control group. Further, the functional 
disability level was found to be higher in the AKP group in this study.  

 
IPAQ Subscales 

Groups  
(Mean± SD) 

      AKP (n = 30)               Control (n=30) 
P value* 

Total walking    608.3 ±228.9 884.4 ±478.8 0.015 

Total physical activity at moderate level 826.3±471.4 1273.0 ±793.6 0.024 

Total physical activity at high level 284.0±285.4 182.7± 344.59 0.385 

Total physical  activity  1718.6±501.5 2340.1±797.5 0.005 

Variables Groups  
(Mean ± SD) 

AKP  (n=30)                   Control  (n=30) 
P value* 

Determined VO2max values (ml  kg-1  min-1) 
 

13.0 ± 1.9 17.8 ± 1.2 0.001 

Walking distance (m) 1080 ± 74.6 1315.5 ± 47.9 0.001 

Vas pain score 4.2 ± 1.3 – NA 

Borg Score (perceived severity degree) 12.5 ± 1.9 9.1 ± 2.2 0.001 

 
Variables 

 Groups 
(Mean ± SD) 
12-min. test 

AKP (n = 30)           Control (n=30) 

P value* 

Rate/min  18.8 ±2.9 30.8 ± 3.2 0.000 

Vas pain score 0.6 ± 1.1 4.2 ± 1.3 0.001 

Borg Score (perceived severity degree) 7.0 ± 0.9 12.5 ± 1.9 0.000 
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The number of studies related to functional disability, physical activities for functional performance, 
cardiorespiratory endurance, and activities of daily living was found to be limited among studies on AKP. 
Many studies indicated that physical capacity decreased in many patients with chronic pain such as AKP.  
This was related to the presence of chronic pain and decrease in the physical activity level (15-16). The 
physical activity habits of individuals vary by their cultural backgrounds, socioeconomic status, personal 
differences, and health status.  
In addition, social characteristics affect the level of physical activity (17). No studies examined the physical 
activity level and cardiorespiratory endurance. Therefore, the results of this study conformed to those of 
other studies that examined the effect of AKP on functional activity level, pain, and functional disability. 
Jensen et al. used the Cincinnati rating system questionnaire for evaluating the function levels of knees and 
the VAS scale for evaluating the pain level in their studies performed on 68 patients with Patellofemoral Pain 
Syndrome (PFPS) in 2008. They assessed pain, swelling, crouching and functional activities (walking, 
climbing up and down a ladder, running, and jumping) using the Cincinnati Rating Scale. The results 
indicated that pain reduced the rate of functional activity, recreational activities, and other activities 
performed while sitting or walking (18). The present study also found that the physical activity levels of 
patients in the AKP group were statistically and significantly lower than the levels of those in the control 
group. The 12MWT and Kujala Patellafemoral Pain Questionnaire were used to evaluate the relationship 
between cardiorespiratory endurance and functionality in the study conducted by Gümüşay et al. (2007) on 
25 patients with PFPS aged between 25 and 45 years. The same study indicated that the severity rate 
perceived by patients with patellofemoral pain increased but the walking distance did not change.  
Our study also found that the severity rate perceived after the 12mwt increased. The distance walked for 
12MWT and ADL-S of patients with AKP decreased in this study, which distinctively examined whether 
cardiorespiratory endurance affected ADL-S. Gümüşay et al. did not find a difference between 12MWT and 
VO2max, but the present study indicated that 12MWT distance and VO2max values statistically significantly 
decreased and the perceived severity rate increased. These results suggested that cardiorespiratory endurance 
increased in patients with AKP (19). A significant relationship was found between ADL and functional 
disability scales in the study conducted by Irrgang et al., which examined the relationship between ADL and 
functional disability in 397 patients with a knee disorder (meniscus and ligament injuries, patellofemoral 
pain, osteoarthritis) (9). 
The present study also demonstrated that the activities of daily living decreased as the functional disability 
worsened. Studies examining the ADL and functional disability in patients with AKP and those exploring 
cardiorespiratory endurance are limited (20).  One of the remarkable results of the present study was the 
increase in ADL, symptoms, and functional disability as the walking distance decreased.  
The estimated maximum oxygen level increased following the 12MWT, and 12MWT distance decreased in 
the experimental group compared with the control group, suggesting a decrease in cardiorespiratory 
endurance for patients with AKP. In addition, the perceived severity rate increased following the 12MWT in 
the experimental group compared with the control group, supporting the idea that cardiorespiratory 
endurance decreased. Griffith le et al demonstrated that physical and mental chronic conditions, alone and in 
combination, were strongly associated with functional disability and social participation restriction. In males, 
the pars associated with combinations of three chronic conditions were generally over 30 and up to 57 for 
social participation restriction (5). The present study was significant for determining the community 
integration and limitations in patients with AKP. The patients with AKP had lower social adaptation, one of 
the subscales of the community integration scale ın thıs study. However, housework competency and 
productive activities did not change in this study, which was also conducted to explore the patients’ (with 
AKP) adaptation to their jobs, house, social lives, and activities of daily living. This might be related to the 
age of patients (young and middle-aged). The social adaptation of patients in the experimental group, a 
significant dimension of community integration, was significantly lower than that of patients in the control 
group, suggesting that these patients might have limited abilities to undertake the roles assigned in social life. 
However, comprehensive studies in this field are required. Studies examining the quality of life of patients 
with knee disorders such as meniscus injuries and osteoarthritis are available, but studies examining the 
quality of life of patients with AKP are limited. The energy, pain, emotional reactions, sleep, social isolation, 
and total scores were found to decrease, but no difference in the physical activities was found.  
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Functional disability, cardiorespiratory endurance, and physical activity level of patients with AKP were 
found to decrease, suggesting an increase in the inclination to have a sedentary lifestyle. Another interesting 
result of this study was the decrease in the adaptation to social life, suggesting that limitations in community 
integration might be present in patients with AKP. More comprehensive studies evaluating cardiorespiratory 
endurance in patients with AKP should be conducted with more objective tests. Also, community integrity 
should be reviewed with different measurements, and more patients should be assessed. 
As a result of this study, level of physical activity, cardiorespiratory endurance and quality of life of the 
anterior knee pain group was found to be less than control group.  
In anterior knee pain group, functional disability was increasing while activities of daily living were 
decreased. Anterior knee pain affected functional capacity, physical activity level, functional disability, 
activity of daily living and quality of life in negative manner. The social adaptation of patients in the AKP 
group, a significant dimension of community integration, was significantly lower than that of patients in the 
control group, suggesting that these patients might have limited abilities to undertake the roles assigned in 
social life.  
Study Limitations. The present study had some limitations including the small sample size and the inability to 
perform laboratory tests for evaluating cardiorespiratory endurance. Conflict of interest: None declared 
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