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Original Article

IntRoductIon
Injury to the anterior cruciate ligament (ACL) is a major 
orthopedic sport-related injury, especially in individuals 
participating in sports with twisting, pivoting, and cutting 
movements.[1-3] The incidence of ACL injury ranges from 
100,000 to 200,000 injuries annually in the United States alone. 
ACL tears are managed with ACL reconstruction surgery, 
which has short- and long-term goals.[3,4] The short-term 
goals are to restore the stability and function of the knee, 
and ultimately return to full preinjury level of activity.[4] The 
restoration also focuses on preventing future meniscal tears 
or cartilage defects.[3] The long-term goal of the surgery is to 
prevent posttraumatic arthritis.[4]

The estimated timeframe for athletes to return to sports after 
the ACL rehabilitation protocol is about 1 year. However, a 
goal only two-thirds of the athletes achieve.[2,3] According 

to Chmielewski et al., only 20%–50% of the patients who 
completed the ACL rehabilitation protocol returned to the 
same sport after surgery, and 10%–70% resumed their 
preinjury sport but at a reduced activity level or with functional 
impairment.[5] There are several hypotheses regarding the 
factors that contribute to not returning to sports. For example, 
the ACL rehabilitation programs’ lack coherence or delaying 
returning to sports unless the patient meets the strength and 
function targets.[6]
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An ACL injury has a significant psychological impact on 
athletes, inhibiting the rehabilitation process, and delaying the 
return to sports.[1] These factors have been reported extensively 
in sports literature. According to Christino et al. and Chao-Jung 
et al., injured athletes are prone to have an unpleasant 
experience. Mood disturbances and disorders, ranging from 
low self-esteem to depression.[1] In addition, adolescent athletes 
tend to experience psychological distress and post‑traumatic 
stress disorders, which may cause poor coping responses.[1] 
These reactions occur more frequently directly after the injury, 
and decrease as the patients undergoes rehabilitation, but 
may recur before the return to sports.[1,6] Fear of re-injury 
or kinesiophobia is a frequent psychological response to a 
sport-related injury.[6] Several studies reported that fear is 
a major cause for nonreturning to sports.[2,5] A systematic 
review and meta-analysis, by Ardern et al., investigated the 
postoperative return to sports after an ACL injury, included 
12 studies reporting the level of sports participation changes, 
and it showed that fear of re‑injury prevented 19% of the 
patients from returning to preinjury levels.[7]

The aim of this study was to assess fear of re-injury after ACL 
reconstruction and identify factors and variables associated 
with its increase.

subjects and Methods
This study was conducted at the Orthopedic Department, King 
Abdulaziz Medical City in Jeddah (KAMC-J), Saudi Arabia. 
A cross-sectional design was used. After reviewing the 
electronic hospital records from January 2011 to December 
2018, a consecutive sampling technique was used. There were 
553 patients who had ACL reconstruction surgery. They were 
contacted with a mobile message, which included an invitation 
to participate in an online survey. Reminder messages were 
sent between 3 days and 1 week after the first message. Of 
the 553 patients, 117 agreed to participate and completed 
the survey, a response rate of 21%. Out of 117 participants, 
103 fulfilled the inclusion criteria. Those who fulfilled the 
following inclusion criteria were included; age from 18 to 
50 years, have a unilateral knee injury, and participated in 
sports regularly before the ACL reconstruction surgery.

Demographic information including gender, age, body mass 
index (BMI) at the time of filling the questionnaires, marital 
status, and employment status were collected. The injury 
history consisted of the side of the injury, time from injury 
to ACL reconstruction, concomitant knee injuries such as 
meniscal or other ligamentous injuries, time from ACL 
reconstruction to follow-up, and the number of visits before 
surgery were all collected.

Sports participation included the frequency of participating in 
sports per week, the type of sports, as well as the resumption 
of sporting activities after the ACL reconstruction surgery.

Knee function was assessed using an Arabic version of the 
International Knee Documentation Committee’s subjective 

knee evaluation form (IKDC), which was translated by Ahmed 
et al. and shown to be valid and reliable for the Arabic-speaking 
population.[8] The IKDC is widely accepted and used in the 
assessment of patients with an ACL injury.[9] It contains 
three fields, including knee symptoms, sports activities, and 
function. The score ranges from 0 to 100, with higher scores 
demonstrating better knee function.

To assess the participants’ level of fear of movement and 
re-injury, the Tampa Scale for Kinesiophobia (TSK) was 
used. The TSK, designed in 1991 by Miller et al., is one of 
the first tools to assess fear related to pain. It is a self‑report 
questionnaire composed of 17 statements, rated on a 4-point 
Likert scale.[10] In 2005, Woby et al. proposed the TSK-11, a 
shorter version containing 11 items.[11] The TSK-11 is a valid 
and reliable psychometric measurement for kinesiophobia 
and re-injury in several musculoskeletal disorders such as low 
back pain, fibromyalgia, and sports injury.[12] The total TSK-11 
score ranges from 11 to 44 points, and a higher TSK-11 scores 
indicate higher fear of movement or re-injury.[11] A translated 
Arabic version by Juweid et al. was used.[13]

Statistical analyses were performed using IBM Statistical 
Software for Social Sciences (SPSS) for Windows, 
version 25 (IBM Corp., Armonk, N. Y., USA). Continuous 
variables are described as mean ± standard deviation (SD). 
Categorical variables are summarized using descriptive 
statistics such as frequency and percentage. After examining 
all variables for normality, a Pearson correlation, Student’s 
t-test, and ANOVA test were used to determine the association 
between the dependent and independent variables. A P < 0.01 
was considered statistically significant.

Results
A total of 103 participants fulfilled the inclusion criteria with 
a male majority (98%). The mean age was 35.32 ± 6.4 years 
and the mean BMI, 27.8 ± 4.4 kg/m2. Regarding social status, 
the majority were married (79.6%) and employed (90.3%). 
Almost half (50.5%) injured the right knee, and 83.3% had no 
concomitant knee injury. The mean time from injury to surgery 
was 19.77 ± 26.5 months and the mean post-surgery follow-up 
period was 5.1 ± 2.8 years. The mean number of clinic visits 
before the date of surgery and after the injury was 4.7 ± 4.5 
visits. Demographic details are shown in Table 1.

Sport participation and return
Soccer was the preferred sport (73.8%). Other sports 
included jogging and running (14.6%), volleyball (5.8%), 
weightlifting (1%), and other sports (4.9%). The frequency 
of sports activities per week was 4.5 ± 2.2 times. In terms of 
the resumption of participation, just more than half (59.2%) 
resumed their sporting activities. At the time of inclusion, the 
sample’s mean IKDC score was 59.8 ± 18.3.

TSK score and relations to other factors
The mean TSK-11 score was 27.97 ± 8. Age, BMI, follow-up 
after surgery, and time from injury to surgery were not 
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significantly correlated with TSK‑11 when using a Pearson’s 
correlation. On the other hand, as the frequency of participating 
in sports per week before injury increased, TSK‑11 significantly 
increased (r (95) = 0.36, P < 0.001), 7 participants did not 
specify their sports participation. Regarding the concomitant 
knee injury, there was no significant difference in the mean score 
of the groups with and without an injury. Regarding the type of 
sport, using the ANOVA to compare the scores of participants 
playing different types of sports, participation in volleyball 
scored higher than the others. However, the difference was not 
significant (P = 0.051). Regarding resuming sporting activities, 
the group resuming sporting activities scored a mean of 25.6 ± 8 
in TSK‑11, which was significantly lower (P < 0.001) than the 
group who did not resume activities, whose mean score was 
31.4 ± 6.7. A significant correlation was found between the 
IKDC score and TSK-11 (r (102) = −0.47, P < 0.001) score, 
as the knee function was higher when the fear of re-injury was 
lower. Details on variables’ significance are shown in Table 2.

dIscussIon
Reducing fear of re-injury is an important goal of rehabilitation 
because it helps regain a high level of function, which is the 
main goal for almost all patients.[5] In terms of the demographic 
information of the sample, the high proportion of males is 

attributed to the cultural norms in Saudi Arabia at the time 
of the surgeries, precluding women from participating in 
sports in public places. In our study, age was not significantly 
associated with the total TSK. Older individuals have a 
decreased perception of their physical capabilities, supported 
by Ross et al., who reported “getting older” as a cause for 
not resuming their pre-injury level of sports. The authors also 
reported that older male athletes generally had an increased 
fear of re-injury.[2] Lentz et al. found that the group who did not 
return to sports due to a fear of re‑injury, was significantly older 
than the counter group, with a mean age of 29.7 and 21 years, 
respectively (P = 0.004).[13] However, Hart et al. reported that 
in a group with osteoarthritis (OA), older age had a significant 
correlation with a higher TSK score (r = −0.289; P = 0.049).[14] 
No significant differences in fear of re‑injury were found 
between the other demographic variables.[13] In regards to BMI, 
there was no significant correlation with the total TSK‑11. 
However, in a study conducted by Vincent et al., 31.3% of 
the patients with a knee pain-related diagnosis had ACL 
reconstruction-related causes.[15] They also reported that the 
morbidly obese group scored significantly higher on the TSK 
than the non-obese group (P = 0.007).[15] Consequently, weight 
reduction should be an important strategy in the management 
and rehabilitation programs. Patients with ACL tears frequently 
suffer concomitant knee injuries due to the nature of the injury 
mechanisms. In the current study, 16.7% of the sample had a 
concomitant knee injury. In a study by Figueiredo et al., the 
most frequently reported associated injuries, included lesions 
in the medial meniscus, followed by the lateral meniscus and to 
a lesser degree, subchondral lesions.[16] We have not observed 
significant differences between patients with and without other 
knee injuries in the context of the TSK. In contrast, Hart et al. 
observed a significant increase of fear of re‑injury in groups 
that suffered from OA compared to the group without OA.[17] 
It is plausible that the fear of re-injury could be increased in 
those affected by OA.

The inability to resume sporting activities after an ACL 
reconstruction is mainly attributed to fear of re-injury. In the 
current study, just more than half (59.2%) resumed sporting 
activities, which is lower than what was reported by Bauer et al.[18] 
The difference may be due to the other studies, included athletes, 
whether amateur or professional, whereas the current study 
included a sample, which did not target athletes exclusively. The 
most frequent cause for not resuming sports is fear of re-injury, 
as reported in the meta-analysis done by Ardern et al.[7] In the 
current study, a significant relationship was found between 
resuming sports participation and the degree of fear of re-injury. 
The group that did not resume sporting activities scored higher on 
the TSK‑11. The finding is supported by Kvist et al., who reported 
that participants, who did not return to their preinjury sport level, 
had a higher degree of fear of re-injury than their counterparts.[19] It 
is possible to infer that psychological counseling and management 
will decrease fear of re-injury, increase functionality and facilitate 
participating in sports. The mean time from injury to surgery was 
not contributing to fear of movement or re-injury, and it was not 

Table 1: Demographic characteristics (n=103)

Item Mean ± SD 
Age (years) 35.32±6.4
Gender (male/female) 101/2
BMI (kg/m2) 27.8±4.4
Social status (married/not married) 82/21
Employment (employed/not employed) 93/10
Injury side (right/left) 52/51
Concomitant injury (yes/no) 17/86
Time from injury to surgery (months) 19.77±26.5
Follow-up period (years) 5.1±2.8
Visits before surgery 4.7±4.5
BMI: Body mass index, SD: Standard deviation

Table 2: The significance of relationships between 
different variables and Tampa scale for kinesiophobia‑11

Independent variables P value of TSK‑11
Age 0.63
BMI 0.76
Concomitant knee injury 0.51
Time from injury to surgery 0.64
Time since surgery 0.95
Times of sports participation 0.001*
Type of sport 0.051
Return to sports 0.001*
IKDC score 0.001*
*P<0.01. BMI: Body mass index, IKDC: International knee documentation 
committee, TSK: Tampa scale for kinesiophobia, TSK-SF: TSK-somatic 
focus, TSK-AA: TSK-activity avoidance
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statistically significant with the TSK score. Chmielewski et al. 
also reported no significant relationship between the time to 
surgery and the three groups that were included in their study.[5] 
The findings suggest patients are less concerned when returning to 
sports post ACL reconstruction if they experience fewer episodes 
of instability and giving way, due to the reduced use of the affected 
knee. This leads to patients returning to sports participation post 
ACL reconstruction with fewer concerns. However, Ardern et al. 
found that the participants who had their surgery <3 months after 
the injury had significantly lower fear of re‑injury, compared 
with participants who had surgery after 3 months from the time 
of injury.[3] It may be inferred that a shorter preoperative period 
possibly will result in fewer episodes of giving away and a 
shorter duration of knee dysfunctionality, which may reduce the 
detrimental effect on the patient’s mentality. Concerning the type 
of sports, playing volleyball scored higher than the other types of 
sports. The nature of volleyball relies heavily on jumping, landing, 
and high-speed direction changes, which increases the likelihood 
of knee instability resulting in a fear of re-injury. Environmental 
conditions such as playing surfaces were a significant (P < 0.05) 
concern for the female group in the Ardern et al. study.[3] It was 
presumed that due to particular netball demands, the quality of the 
playing surface might result in fear of re-injury.[3] The differences 
in the results are explained by the varying sports played in 
countries and the specific demands of each sport. Surprisingly, 
subjects who reported higher sports participation frequencies also 
had significantly higher TSK‑11 scores. We hypothesize that it 
might be due to psychological factors such as high awareness and 
expectation of the sport’s demands. Fully comprehending what it 
takes to return to sports might present a sense of fear, which might 
not be found in those who do not participate in sports as much. 
However, further research is definitely needed to prove or refute 
this hypothesis. There was no significant relationship between 
follow-up after surgery and TSK-11 score. Similarly, Ardern 
et al. found no difference in fear of re-injury between patients 
who were followed up before and after 4 years’ post-operation.[3] 
Chmielewski et al. emphasized the importance of managing 
the patient’s fear during the rehabilitation process post ACL 
reconstruction to reduce the effect on the subjective knee function 
at the time of resuming sports.[5,14] The IKDC score in our study 
was significantly correlated with the fear of re‑injury. This was 
supported by two studies that reported a correlation between 
subjective knee function and fear of re-injury.[19,20]

This study has a number of limitations. The first is the use of a 
self-administered questionnaire, which may have affected the 
accuracy. In addition, the study had a small sample size, with 
a low response rate. The acknowledged gender discrepancy 
prevents the applicability of the findings to other societies.

conclusIon
Fear of re-injury is one of the most important psychological 
aspects of ACL tear management. We have reported multiple 
factors that could increase fear of re-injury despite normal knee 
function, like the frequency of sports participation, resuming 
activity after injury, and knee function.

Recommendations
Based on our findings, we recommend implementing 
individualized strategies to support each patient’s psychological 
needs, to consider the type of sports practiced, especially 
high-risk sport, to promote and encourage physical activity 
and participation in sports to overcome the fear barrier and 
decrease fear of re-injury, and to providing psychological 
support to the patients in the postoperative period.
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