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INFLUENCE OF DIFFERENT LEVELS OF SPORTS ACTIVITIES ON THE QUALITY 
OF LIFE AFTER THE RECONSTRUCTION OF ANTERIOR CRUCIATE LIGAMENT

  UTICAJ RAZLIČITIH NIVOA SPORTSKE AKTIVNOSTI NA KVALITET ŽIVOTA POSLE REKON-
STRUKCIJE PREDNJEG UKRŠTENOG LIGAMENTA

Srđan NINKOVIĆ, Snežana AVRAMOV, Vladimir HARHAJI, Mirko OBRADOVIĆ,  
Miodrag VRANJEŠ and Miroslav MILANKOV 

Introduction 

Sports has become a global game in the modern 
society and the number of sports injuries is increas-
ing as a result of the imposed requirement to achieve 
top sports results often not regarding the psycho-
logical and physical possibilities of an individual 

[1]. The most frequent injuries are injuries of the 
knee ligaments, especially of the anterior cruciate 
ligament (Ligamentum cruciatum anterius – LCA). 
Anterior cruciate ligament (ACL) maintains the sta-
bility of the knee and prevents anterior sliding of 
the tibia relative to femur thus contributing to nor-
mal function of the knee [2, 3] Injuries of the ante-
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Summary
Introduction. The goal of this study was to examine the nature 
and presence of influence of different levels of sports activity on 
the life quality of the patients a year after the reconstruction of 
anterior cruciate ligament. Material and Methods. The study 
included 185 patients operated at the Department of Orthopedic 
Surgery and Traumatology of the Clinical Centre of Vojvodina, 
who were followed for twelve months. Data were collected using 
the modified Knee Injury and Osteoarthritis Outcome Score 
questionnaire which included the Lysholm scale.  Results. This 
study included 146 male and 39 female subjects. The reconstruc-
tion of anterior cruciate ligament was equally successful in both 
gender groups. In relation to different types of sports activity, 
there were no differences in the overall life quality measured by 
the questionnaire and its subscales, regardless of the level (profes-
sional or recreational). However, regarding the level of sports 
activities, there were differences among the subjects engaged in 
sports activities at the national level as compared with those go-
ing in for sports activities at the recreational level, and particu-
larly in comparison with physically inactive population.  A sig-
nificant correlation was not found by examining the aforemen-
tioned relationship between sports activities. Conclusions. This 
study has shown that the overall life quality a year after the re-
construction of the anterior cruciate ligament does not differ in 
relation to either the gender of the subjects or the type of sports 
activity, while the level of sports activity does have some influ-
ence on the quality of life. Professional athletes have proved to 
train significantly more intensively after this reconstruction than 
those going in for sports recreationally.
Key words: Sports; Quality of Life; Anterior Cruciate Ligament; 
Anterior Cruciate Ligament Reconstruction; Recreation; Athletes; 
Sex Characteristics

Sažetak
Uvod. Cilj ove studije bio je ispitivanje prirode i postojanja uti-
caja različitih nivoa sportske aktivnosti na kvalitet života paci-
jenata, godinu dana nakon rekonstrukcije prednjeg ukrštenog 
ligamenta. Materijal i metode. Studija je obuhvatila 185 pacije-
nata Klinike za ortopedsku hirurgiju i traumatologiju Kliničkog 
centra Vojvodine, praćenih tokom perioda od 12 meseci. Podaci 
su prikupljani pomoću modifikovanog Knee Injury and Osteoar-
thritis Outcome Score upitnika koji sadrži Lišolmovu skalu. Re-
zultati. Studija je obuhvatila 146 muških i 39 ženskih ispitanika. 
Rekonstrukcija prednjeg ukrštenog ligamenta bila je podjednako 
uspešna u obe populacije. U odnosu na različite tipove sportskih 
aktivnosti, nije bilo razlika u ukupnom kvalitetu života merenim 
upitnikom i njegovim supskalama, nezavisno od nivoa (profesi-
onalni ili rekreativni). Bolji kvalitet života u odnosu na nivo 
sporskih aktivnosti, pokazali su ispitanici na nacionalnom nivou 
u poređenju sa onima na rekreativnom nivou, a svi nivoi sportskih 
aktivnosti poređeni su sa neaktivnima. Značajna korelacija nije 
pronađena ispitivanjem navedenih odnosa između sportskih ak-
tivnosti. Zaključak. Sprovođenjem ove studije pokazano je da 
se ukupni kvalitet života godinu dana nakon rekonstrukcije pred-
njeg ukrštenog ligamenta ne razlikuje u odnosu na pol ispitanika 
ili tip sportske aktivnosti, dok nivo sportskih aktivnosti ima neki 
uticaj na kvalitet života. Značajno intenzivnije treniraju profesi-
onalni sportisti u odnosu na rekreativne nakon rekonstrukcije. 
Ključne reči: Sport; Kvalitet života; Prednji ukršteni ligament; 
Rekonstrukcija prednjeg ukrštenog ligamenta; Rekreacija; Spor-
tisti; Polne karakteristike
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rior cruciate ligament require special attention in 
training and competition of athletes because they 
induce serious consequences and are one of the 
leading risk factors for early development of degen-
erative processes in the knee joint [4, 5]. They lead 
to difficulties in walking, running and jumping es-
pecially during the change of direction and thus 
reduce the quality of patients’ life. The level of ac-
tivities which the injured athlete will regain after 
the therapy is the most significant. The aim of the ACL 
reconstruction is to regain the knee stability, in-
crease the quality of life, maintain the range of mo-
tion and thus protect the knee from further damage. 
A successful ACL reconstruction is the ”quality of 
life” operation which enables young people to return 
to their professional, life and sports activities [1].

According to the World Health Organization 
(WHO), the quality of life presents a personal obser-
vation of one’s own position in life in the cultural 
value system in which an individual lives related to 
his own aims, expectations, standards and interests 
[6]. It is made of physical health of an individual, 
one’s psychological status, financial independence, 
social relations and their relations to significant char-
acteristics of the environment [7]. In the contempo-
rary clinical practice, the concept of quality of life is 
gaining a great significance in analysis of problems 
in various clinical situations [8]. The evaluation of 
quality of life can be subjective or personal and ob-
jective or an evaluation done by an observer. The 
scales are designed to measure the range in which a 
person is satisfied by the quality of life.

The aim of our study was to measure the qual-
ity of life of professional and recreational athletes 
as well as to determine whether different levels of 
sports activities influence the quality of life a year 
after the ACL reconstruction.

Material and Methods

A registry was introduced at the Department of 
Orthopedic Surgery and Traumatology, Clinical 
Center of Vojvodina in Novi Sad in 2012 in order to 

provide the insight into the quality of life after the 
ACL reconstruction. The quality of life questionnaire 
provides an objective image a year after the surgery 
and the patients express their opinion and evaluation 
of the treatment results and the quality of life. 

The research was approved by the Ethics Com-
mittee of the Clinical Center of Vojvodina in Novi 
Sad and it was conducted as a cross-sectional study. 
The study provided the insight into the quality of 
life of professional and recreational athletes at dif-
ferent levels of sports activity. The data were col-
lected from the registry of patients operated at the 
Department of Orthopedic Surgery and Traumatol-
ogy and the questionnaire was sent to the patients 
by e-mail during the period from January 1st, 2013 
to December 31st, 2013. The exclusion criteria were 
the patient’s wish not to participate and not replying 
to e-mail or telephone call.

The variables were operationalized through the 
questionnaire which consisted of three segments - 
after general information, the first part included ques-
tions about closer description of the injury charac-
teristics, the second part was the Knee Injury and 
Osteoarthritis Outcome Score (KOOS) question-
naire with some added questions relevant for the 
research, and the third part was the Lysholm score.

The KOOS questionnaire [9] is used for injuries 
of the knee which may lead to posttraumatic oste-
oarthritis - ACL, meniscal and cartilage injuries. It 
consists of 43 questions in five subscales. It is con-
structed as a Likert type multilevel scale where 
lower score means better or higher result. The ques-
tionnaire is divided into five sections. The first sec-
tion refers to the quality of life after the ACL recon-
strucion, the second section refers to data regarding 
the pain during various activities, the third section 
refers to daily activities, the fourth section refers to 
the level of physical activity and the fifth section 
refers to the patient’s own awareness about the qual-
ity of life and the way he perceives his injury. The 
term ”during the past week” is the time on which the 
participant has to focus. 

The Lysholm scale is one-dimensional and con-
sists of eight questions which are scored by the pre-
viously determined system. In this case, a higher 
score means a higher result. The score spans from 0 
to 100 and has four grades: poor (<65), fair (66-83), 
good (84-90), and excellent (>90).

Abbreviations
ACL – anterior cruciate ligament 
KOOS – Knee Injury and Osteoarthritis Outcome Score
BTB – bone-to-bone

Table 1. Gender differences in the KOOS questionnaire
Tabela 1. Polna razlika u KOOS upitniku
GENDER (male/female)/POL (muški/ženski) t-test p
Life quality/Kvalitet života -0,79 0.46 (>0.05)
Pain intensity/Intenzitet bola 1,09 0.27 (>0.05)
Usual activities/Uobičajene aktivnosti -0,05 0.95 (>0.05)
Sports activities/Sportske aktivnosti -0.6 0.53 (>0.05)
Life quality awareness/Svest o kvalitetu života -1.08 0.27 (>0.05)
KOOS -0.60 0.54 (>0.05)
Lysholm score/Lišolmov skor 1.89 0.06 (>0.05)
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Out of 185 patients included in the study, 146 were 
males and 39 females. The average age of the whole 
group was 26.1 (16-55), being 26.9 for males and 23.3 
for females. The ACL reconstruction was performed 
between January 1st, 2012 and December 31st, 2012. 
The follow-up period lasted 12 months. The left knee 
was injured in 73 and the right knee in 112 cases. The 
injuries occurred during recreational sports activities 
(95), professional sports activities (84), walking (4), 
training (1) and one participant injured his knee in a 
traffic accident. According to the level of sports ac-
tivity, all participants were graded to international 
(26), state (43), regional (28), recreational level (82) 
and amateurs (6). In almost all cases (99%), the bone-
to-bone (BTB) surgical technique was performed and 
the ”Hamstring” technique was performed in 1% of 
the cases. 

The first assignment, i.e. the display of the sam-
ple structure and relevant characteristics which 
caused the nature of the variables in this research, 
was carried out by descriptive statistics. The t-test 
for independent samples was used for the second 
assignment, i.e. determination of differences in ques-
tionnaire and its subscales of measured life quality 
related to gender, sports activity and training inten-
sity prior to surgery. F-test was used for the third 
assignment, i.e. determining the differences of life 
quality related to the level of sports activity. The 
correlation (Spearman’s Rho) was used for the 
fourth assignment, i.e. determining the correlation 
of the aforementioned relationship between sports 
activities. The data were processed by the software 
IBM SPSS Statistics 21.0 of the statistical software 
package IBM SPSS (Statistical Package for the Social 
Sciences) and are displayed by tables and graphs.

Results

The overall level of reliability of the complete 
questionnaire is very satisfactory. There were no 
differences in the KOOS questionnaire score re-
lated to the gender, while the difference on the 
Lysholm scale occurred due to the unevenness of 
the gender distribution of the sample (Table 1). The 
male population prevailed in this study sample. 
When the subjects were compared according to the 
type of sports activity, there was no difference in 
the questionnaire subscales nor in the Lysholm 
scale, no matter whether they were professional or 
recreational athletes (Tables 2 and 3). 

A year after the reconstruction, the average value 
of the training intensity by the groups was AA=2.13 
for professional athletes and AA=2.52 for recrea-
tional athletes (Table 2) according to the scale 1-4 
(where 1 represents higher training intensity after the 
reconstruction, 2 represents the same intensity, 3 
represents the poorer intensity and 4 represents the 
absence of training activity). There was a difference 
in the training intensity compared to the period prior 
to the surgery (p<0.05) meaning that the profession-
al athletes train significantly more intensively than 
recreational athletes after the surgery (Table 3).

As for the level of sports activity, this study in-
cluded the subjects on international, national, re-
gional and recreational level as well as amateurs. F 
test showed statistically significant difference 
(p<0.05) in the KOOS questionnaire score between 
the amateurs and all other groups as well as a dif-
ference in life quality between the state level ath-
letes and recreational athletes (Graph 1). Lysholm 
scale did not show any difference. The Sports ac-
tivities subscale showed the difference between the 
amateurs and the state level athletes as well as be-

Table 2. Differences in the KOOS questionnaire score according to the type of sports activities and intensity of 
training
Tabela 2. Razlika u rezultatu KOOS upitnika prema tipu sportskih aktivnosti i intenzitetu treninga
Sports activity
(professional/amateur athletes)
Sportske aktivnosti 
(profesionalni sportisti/amateri)

AA SD
Professional athletes 

Profesionalni sportisti
Amateur athletes

Amateri
Professional athletes

Profesionalni sportisti
Amateur athletes

Amateri

Intensity of training
Intenzitet treninga 2.13 2.52 0.91 0.97

KOOS 112.37 107.16 17.96 19.16
Lysholm score/Lišolmov skor 90.27 89.39 8.52 8.25

Table 3. Differences in the KOOS questionnaire score according to the type of sports activities and intensity of 
training
Tabela 3. Razlika u rezultatu KOOS upitnika prema tipu sportskih aktivnosti i intenzitetu treninga
Sport activity (professional/amateur athletes) 
Sportske aktivnosti (profesionalni sportisti/amateri)

t-test p value 
p vrednost

Intensity of training/Intenzitet treninga 2.78 0.005 (<0.05)
KOOS -1.86 0.06 (>0.05)
Lysholm score/Lišolmov skor -0.70 0.48(>0.05)
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tween the amateurs and the international level ath-
letes (Graph 2). All other subscales as well as the 
Lysholm scale did not show any differences.

The examination of correlation between the 
quality of life and the type and level of sports activ-
ity as well as the correlation of the Lysholm score 
and the mentioned relations was not statistically 
significant in this study sample (Table 4).

Discussion

The main reason for the ACL reconstruction is 
to regain the ability of going in for sports activities 
at the same level without limitations, to return to 
daily activities as well as to prevent secondary de-
generative changes [10] Sports activities have a 
positive effect on health of an individual indicating 
the importance of the level of sports activity and the 
participation in an organized sports training [11].

During the last few years, the measurements of 
the ”health-related quality of life” are introduced 
into the overall outcome of orthopedic surgical pro-
cedures. These measurements provide the patient’s 
perspective and serve as an addition to other meas-
urements of the outcome of knee injuries and con-
tribute to make a more complete picture of how an 
injury or an illness affects all spheres of life [12, 
13], thus providing an opportunity to compare the 
outcome in the patients with different injuries or 
illnesses which affect the musculoskeletal system. 

The male population prevails in this as well as in 
some other studies performed worldwide [14, 15]. This 

can be contributed to the fact that men more often 
participate in professional sports as well as in contact 
sports where forces which are exerted to the joints are 
extremely strong. In the study done by Ott SM et al. 
[16], where the follow-up period was 5 years, (74 male 
and 77 female participants), women had a much high-
er Lysholm score. As opposed to that, other gender-
related differences were not identified.

The quality of life evaluation was done by the 
KOOS questionnaire which was developed in the 
1990s as an instrument for evaluating the patient’s 
opinion about his/her knee and related problems. It 
consists of five subscales and the term ”during the 
last week” is the time on which the participant has 
to focus while answering the questions [9]. In the 
study performed by Swirtun L.R and Renstro P. 
[17], the average follow-up was 5.6 years and wom-
en had lower score on the Sports activity subscale 
of the KOOS questionnaire than men while there 
were no significant differences on other subscales.

Participation in sports activities in the modern 
society is growing into a game on the global scale. 
In that social climate, sports is distinguished as a 
recreational activity which has the purpose to es-
tablish and preserve psychological and physical bal-
ance of an individual, and professional sports which 
starts at ever younger age and with an increasing 
number of trainings with its essential feature – pro-
viding evidence of the relativity of the final frontier 
of man’s psychological and physical abilities [1]. 
The absence of difference in life quality related to 
the type of sports activity in our sample can be 

Table 4. Correlation of the KOOS questionnaire score and the Lysholm score with type and level of sports activity
Tabela 4. Korelacija rezultata KOOS upitnika i Lysholm skora sa tipom i nivoom sportske aktivnosti
Correlations/Korelacije                    Spearman Rho

Spearmanov Rho
p - value
p - vrednost *>0.05

KOOS Sports activity/Sportska aktivnost 0.102 0.16*
Level of sports activity/Nivo sportske aktivnosti 0.083 0.26*

Lysholm score
Lisholmov skor

Sports activity/Sportska aktivnost 0.055 0.45*
Level of sports activity/Nivo sportske aktivnosti 0.086 0.24 *

Graph 1. Differences in the KOOS questionnaire score 
according to the level of sports activity
Grafikon 1. Razlike u rezultatu KOOS upitnika prema 
nivou sportskih aktivnosti

Graph 2. Differences on the subscale of sports activity 
in the KOOS questionnaire according to the level of 
sports activity
Grafikon 2. Razlike na supskali sportskih aktivnosti u 
KOOS upitniku prema nivou sportskih aktivnosti
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explained by the performance of the same surgical 
technique (99% BTB) and the same and well-con-
ducted physical rehabilitation program.

One of the most important reasons of the ACL 
reconstruction is to enable the patient to regain his 
sports activity to the level prior to injury. A statisti-
cally significant difference in the KOOS question-
naire score was observed in this study between the 
amateurs and all other groups as well as differences 
in the life quality of state and recreational level ath-
letes. The state level athletes had better life quality 
compared to the recreational athletes, and that can 
be explained by bigger muscle mass before the sur-
gery, earlier diagnosis and reconstruction as well as 
the more intense rehabilitation program because 
state level athletes are supposed to get back to full 
activity as soon as possible. One more reason for 
these results could be that some recreational athletes 
ceased to train sports after the ACL reconstruction. 
The study done by Kostogiannis et al. [18] showed 
a statistically significant difference on Lysholm 
scale 15 years after the injury which was not the 
case in our one-year follow-up. In their study, the 
lower life quality score in the KOOS questionnaire 
was reported among the subjects who had injured 
their knee in sports involving contact than those 
subjects who had injured their knee in a sport with-
out contact. Our study did not include the evaluation 
of life quality related to the type of sports but it may 
certainly be one of the aims of our future studies.

On the Sports activities subscale, the statisti-
cally significant difference (p<0.05) is between 
amateurs (AA=32) and international level athletes 
(AA=48.38), as well as between amateurs (AA=32) 
and state level athletes (50.67). In our sample, there 
was a high unevenness in the number of amateurs 
and athletes and that may produce these results. 
Regarding the fact that the Sports activity scale in-
cluded the questions regarding the level of sports 
activity (How much time passed from surgery to 
sports activity? How intensive is your training now? 
Do you have problems with the operated leg during 
standing, running, etc.), there is a possibility that 
amateurs did not answer these questions or an-
swered them inadequately, which may be one more 
reason for these results. International and state ath-
letes showed satisfactory results on this subscale.

By going through different phases from the mo-
ment of injury to the moment of healing, which 
include the proper medical intervention and reha-
bilitation, an athlete goes through different emo-
tional reactions. Emotions such as fear, anger or 
depression may cause an athlete to stop training as 
well as to develop chronic fatigue and muscle ten-
sion. All of that can affect the injury in terms of 
intensifying experience of pain and prolonging the 
recovery period [19]. The ability of athletes to cope 
with stress shows a result in recovery and advance-
ment through the rehabilitation program [20]. Mal-
adjusted psychological mechanisms may be harmful 

and have negative effect on the athlete’s ability to 
regain the level of sports activity and may also af-
fect the quality of sports performances thus increas-
ing the risk of re-injury [21].

The difference in training intensity related to the 
preoperative period showed a statistically significant 
difference in our study sample. Professional athletes 
train significantly more intensively than recreation-
al athletes after surgery. We believe that the informa-
tion on the frequency of level of training is an im-
portant descriptor of the sample because it indicates 
the level of success of the ACL reconstruction and 
requires a follow-up because Arden et al. [22] have 
stated in their study that persons who regain their 
level of sports activity in the first 12 months cannot 
retain the same level during the later follow-up of 
seven and more years. Therefore, the 12-month pe-
riod is considered to be too short for assessing the 
precise level of activity and the quality of life. 

The anterior cruciate ligament reconstruction is a 
successful surgical procedure with rare complications, 
which enables patients to return to their daily and work 
activities more quickly, lowers the overall expenses 
and shortens the time of healing [23, 24]. The general 
goal is to restore the biomechanics of the knee, allow 
activities that were possible prior to the injury and 
optimize the quality of life related to health [25]. No 
statistically significant correlation was found between 
the quality of life and the Lysholm score with the type 
and level of sports activity in our 1-year follow-up. As 
far as we know, other authors have not examined the 
existence of correlations.

Having had access to the current world litera-
ture, we can conclude that future studies should be 
conducted for five or more years and expand the 
sample which will provide an insight into the pos-
sible existence of differences in the quality of life 
as well as the difference in the quality of life re-
lated to whether the subjects injured their knee in a 
sport with contact or in a sport without contact, or 
related to a period of returning to competition after 
the ACL reconstruction which may be one more 
reason for further follow-up. One-year follow-up is 
considered to be too short for the precise evaluation 
of quality of life.

Conclusion

By analyzing the data we collected in this re-
search, we have found that the quality of life a year 
after the reconstruction does not differ regarding 
the gender and the type of sports activity. Different 
level of sports activity affects the quality of life. 
There is a difference between training intensity be-
fore and after the surgery – professional athletes 
train much more intensively after surgery than rec-
reational athletes. The examination of correlation 
of quality of life and the Lysholm score with type 
and level of sports activity is not statistically sig-
nificant in our sample.
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