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A B S T R A C T   

Background: The objective of this study was to summarize available literature that explored the 
impact of body mass index (BMI) on physical activity participation among individuals who were 
subjected to the anterior cruciate ligament reconstruction (ACLR). 
Methods: A total of three electronic databases, including Web of Science, Scopus, and PubMed, 
were comprehensively searched to identify relevant investigations. The following inclusion 
criteria were applied: (1) study design was observational; (2) participants underwent the ACLR; 
(3) BMI was estimated as a predictor variable; and (4) outcomes evaluated referred to physical 
activity. The risk of bias was assessed with the National Institutes of Health Quality Assessment 
Tool for Observational Cohort and Cross-Sectional Studies. 
Results: After a database search, 787 studies were found, and only 10 of them met each of the 
eligibility criteria and were included in the qualitative analysis. Regarding respondents’ char-
acteristics, 7171 individuals underwent ACLR, 4080 males and 3091 females, with a mean age of 
25.5 years. Most importantly, the average BMI of the examined population was 24.9 kg/m2. In all 
studies, physical activity was evaluated subjectively using the Tegner activity scale and the Marx 
activity scale. The main findings unambiguously demonstrated that a negative relationship be-
tween BMI and physical activity engagement was observed. More specifically, there is convincing 
evidence that BMI over 25 kg/m2 harmfully affected subjectively assessed physical activity in 
individuals with a history of ACLR. 
Conclusion: The results obtained in the presented research indicated that increased values of BMI 
were a factor that correlated with reduced physical activity levels in the ACLR population. Hence, 
taking into account the clinical and health implications of reduced physical activity participation, 
stimulation of a healthy lifestyle, such as a combination of adequately designed physical exercise 
and nutrition, seems necessary for the analyzed population.   
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1. Introduction 

Available scientific literature indicates that anterior cruciate ligament (ACL) rupture represents one of the most examined phe-
nomena in the fields of sports science and medicine, as well as sports traumatology [1,2]. Moreover, ACL tear is considered the most 
frequent injury of the knee joint among athletes competing in contact sports [3]. Most importantly, following ACL rupture, ACL 
reconstruction (ACLR) was very efficient regarding the restoration of knee stability, improvements in joint kinematics, and a safe 
return to physical activity participation [4]. There is abundant evidence concerning the incidence of ACLR worldwide [2,5–7]. A total 
of 238,810 ACLRs have been reported over the last several decades among adolescent females in the United States [5]. It is also 
noteworthy to emphasize that the primary ACLR was far more prevalent than the revision of the ACLR in the Canadian population [2]. 
In terms of the incidence of the ACLR, the importance of gender and age was highlighted in the literature [6]. Specifically, the number 
of ACLRs was substantially higher in females compared to males. In addition, the authors reported that ACLR commonly occurs in 
participants younger than 20 years and older than 40 years. 

Body mass index (BMI) is defined as the ratio of body weight expressed in kilograms to the squared values of body height expressed 
in meters [8]. According to the World Health Organization, four uniform categories of BMI have been established, including under-
weight, normal weight, overweight, and obesity [9]. The range of BMI between 15 and 19.9 kg/m2 indicated underweight, BMI be-
tween 20 and 24.9 kg/m2 referred to normal weight, the range of BMI between 25 and 29.9 kg/m2 indicated overweight, and BMI over 
30 kg/m2 referred to the obesity [10]. BMI is widely used as a measure to diagnose obesity in the area of national and international 
public health [11]. In general, obesity has been linked with various health parameters [12–14]. Of note, a robust body of evidence 
highlighted a positive correlation between obesity and cardiovascular disease, type-2 diabetes, and osteoarthritis [12]. Furthermore, 
the presence of obesity negatively impacted health-related quality of life in middle-aged and older men and women [13,14]. At last, 
cognitive functions were considerably impaired in adults with a BMI of 30 kg/m2 or greater [15]. 

In individuals that underwent ACLR, physical activity is evaluated with both self-reported and objective measurements [16]. More 
precisely, regarding subjective evaluation, the Tegner activity scale, Marx activity scale, International physical activity questionnaire, 
and Godin leisure time exercise questionnaire most frequently assessed the physical activity participation in this population. For 
instance, using the Tegner activity scale, the physical activity level of respondents who were subjected to the ACLR was 6.5, and no 
differences were recorded compared to the healthy controls [17]. Additionally, according to the Marx activity scale, the physical 
activity of the ACLR population markedly declined two years following surgery relative to the baseline values [18,19]. In terms of 
objective quantification of physical exercise, triaxial accelerometers, pedometers, and commercial devices like Fitbit Inc. were 
highlighted as commonly implemented measuring tools [16]. In particular, the literature reported that participants with a history of 
ACLR spent 147 min in moderate-to-vigorous physical activity per week [20] and 79 min in moderate-to-vigorous physical activity per 
day [21]. Finally, they also spent significantly less time engaging in moderate-to-vigorous physical exercise per week [20] and daily 
[21] compared to their noninjured counterparts. 

The relationship between BMI and the level of physical activity in individuals without ACLR has already been broadly investigated 
[22–27]. More specifically, the influence of BMI on physical activity engagement was explored in the general population, involving 
healthy elderly [25] and middle-aged adults [22,27], as well as in children [24]. In nearly all of the studies, the results obtained 
showed that increased values of BMI induced a reduction in physical activity participation. For example, an inverse association be-
tween BMI and subjectively assessed physical activity, which included time spent walking and engagement in sports activities, was 
documented in healthy middle-aged adults [27]. Similarly, higher total physical activity measured with accelerometers was correlated 
with lower values of BMI in men and women aged approximately 80 years [25]. As expected, in children, a negative relationship 
between BMI z-score and the level of physical activity has been revealed [24]. 

Indeed, numerous systematic reviews investigated the influence of BMI on self-reported outcomes, such as knee function [28,29] 
and quality of life [29,30], among respondents with a history of ACLR. On the other hand, the impact of BMI on the physical activity 
level, which also represents a patient-reported outcome, still needs to be comprehensively summarized. Hence, the objective of the 
presented research was to systematically examine the association between BMI and physical activity in individuals that were subjected 
to the surgery of the ACL. The authors hypothesized that the literature would report an inverse relationship between the examined 
variables. In other words, higher values of BMI will likely negatively influence the physical engagement of respondents. 

2. Methods 

2.1. Study design and protocol registration 

The presented systematic literature review was conducted in line with each requirement and the guidelines provided in the 
Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) statement [31]. In addition, the PRISMA checklist is 
available online as supplementary material. The protocol for this investigation was registered in the International Prospective Register 
of Systematic Reviews (PROSPERO) with the following registration number: CRD42023457148. 

2.2. Databases search and study selection 

A comprehensive literature search was carried out via three electronic databases, including Web of Science, Scopus, and PubMed, 
from inception to September 2023. Of note, experts from the fields of sports science and medicine were additionally consulted to 
enhance the search strategy and ensure relevant keywords. It is indispensable to mention that a Boolean search syntax with operators 
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"AND," "OR," and "NOT" has also been implemented. The example of the PubMed search and the keywords used are as follows: ("body 
mass index" OR "overweight" OR "obesity" OR "body fat") AND ("physical activity" OR "physical exercise" OR "exercise" OR "Tegner 
activity scale" OR "Marx activity scale") AND ("anterior cruciate ligament reconstruction" OR "anterior cruciate ligament injury" OR 
"anterior cruciate ligament surgery" OR "knee injuries"). Regarding the collection of additional evidence, reference citation lists and 
Google Scholar have been thoroughly searched. The study selection process implied screening of titles and abstracts of identified 
articles and analysis of investigations assessed for eligibility. Two reviewers (TT and RM) independently performed a search of da-
tabases and additional sources, as well as a selection of available literature, while potential disagreements were resolved via discussion 
until consensus was reached. 

2.3. Eligibility criteria 

The following inclusion criteria needed to be fulfilled: (1) study design was observational, such as cohort, case-control, and cross- 
sectional research; (2) participants underwent the surgery of the ACL, irrespective of reconstruction types. There were no restrictions 
concerning demographic variables of respondents, including age or gender; (3) BMI was evaluated as a predictor (independent) 
variable; and (4) assessed outcomes referred to the physical activity of the examined population. 

Conversely, studies were excluded if: (1) in addition to the ACL rupture, other knee injuries were observed; (2) it was emphasized 
that the ACL injury was treated non-surgically; and (3) articles were not written in the English language. At last, case reports, con-
ference papers, editorials, doctoral theses, not-peer-reviewed journal articles, systematic reviews and meta-analyses, and not-full-text 
available studies were also not deemed adequate for inclusion in this investigation. 

2.4. Data extraction 

Two independent reviewers (AB and AC) retrieved relevant data from all of the studies that satisfied the eligibility criteria and were 
involved in the qualitative analysis. Data extraction was conducted using a Microsoft Excel template. Firstly, data pertaining to the 
names of the authors, year of study publication, study design, and level of evidence were retrieved and presented in the manuscript. 
Secondly, demographic characteristics of the examined population, such as the number of included subjects, gender, and mean age, 
were also extracted with a Microsoft Excel template. Regarding surgical parameters, reconstruction type (primary or revision), follow- 
up period, and graft source were exhibited. It is necessary to emphasize that the follow-up period represents the time between ACLR 
and the evaluation of estimated outcomes. Thirdly, BMI values, instruments that assessed the physical activity of respondents, and the 
major findings of each research were also retrieved. Since all relevant data were provided in the analyzed investigations, the corre-
sponding authors were not contacted via e-mail. Any inconsistencies among reviewers were solved after meeting and discussion. If a 
consensus has not been reached, the first investigator (SN) is consulted for clarification. 

2.5. Assessment of risk of bias 

National Institutes of Health (NIH) Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies was applied for 
assessment of the risk of bias [32]. NIH encompasses 14 items that are related to the research objective, study population, a description 
of the exposure and the outcomes, a follow-up period, and statistical aspects of the investigations. There are five response options for 
each question, involving "yes," "no," "cannot be determined," "not applicable," and "not reported." Most importantly, the overall score of 
studies was "good," "fair," and "poor," indicating a "low risk of bias," "some concerns," and a "high risk of bias," respectively. In fact, 
articles were rated as "good" if "yes" was the response for between 9 and 14 items, indicating a "low risk of bias." Further, the 
methodological quality of studies was "fair" if a "yes" was a response for between 6 and 8 questions, indicating "some concerns." In-
vestigations were rated as "poor" if "yes" was given to between 0 and 5 items, indicating a "high risk of bias" [33]. The evaluation of 
methodological quality was carried out by two reviewers (MM and RR). All discrepancies among them were resolved through dis-
cussion until an agreement was reached. 

2.6. Data synthesis 

Considering that a high level of methodological heterogeneity among studies has been observed, particularly in terms of measuring 
tools that assessed physical activity, a meta-analysis was not performed. Therefore, a qualitative synthesis approach has been applied. 
More precisely, all investigations were described in detail and presented in a tabular format. 

3. Results 

3.1. Literature search results 

A comprehensive search of the three databases yielded a total of 787 records. After removing 433 duplicates using Zotero software, 
the titles and abstracts of 354 reports were screened. Further, 72 full-text articles were assessed for eligibility following the elimination 
of 282 trials. Then, 64 studies did not fulfill the inclusion criteria, and a total of 8 reports were included in the final analysis. Addi-
tionally, two records have been identified via citation searching and a thorough search of Google Scholar. Overall, ten original research 
that examined the impact of BMI on physical activity levels in individuals with a history of ACLR were included in the qualitative 
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analysis of this systematic review. Fig. 1 illustrates all aspects of the literature search and study selection process. 

3.2. Characteristics of the included studies 

All investigations were available in electronic databases between 2010 and 2021. Out of 10 observational studies, there were 7 
cohort [34–39,40] and 3 cross-sectional [41–43] research. In terms of the level of evidence, one study reported level I [35], 5 in-
vestigations level II [36,38,39,42,40], and 4 articles level III [34,37,41,43]. Furthermore, 7171 individuals with a history of ACLR 
participated in studies that were involved in the final analysis. Four thousand eighty males and 3091 females were recorded, with a 
mean age of 25.5 years. Concerning reconstruction types, primary unilateral ACLR was most common, while revision surgery was also 
observed in several studies. A follow-up period was reported in nine [34–39,40,42,43] of ten research. The average time between ACLR 
and the evaluation of the influence of BMI on the physical activity of the examined population was approximately four years. Lastly, 
bone-tendon bone, hamstring autograft, Achilles tendon, and allografts were most frequently applied relating to the graft source. More 
details regarding study design, demographic variables, and surgical parameters are given in Table 1. 

3.3. The impact of BMI on physical activity participation after ACLR 

The mean BMI of respondents who underwent ACL surgery was 24.9 kg/m2. In each study, physical activity was evaluated sub-
jectively using specific questionnaires. Specifically, the Tegner activity scale, which assesses and describes the level of work or physical 
activity of respondents, has been implemented in 4 studies [34,38,42,43]. Similarly, Marx activity scale, which evaluates various 
activity aspects of individuals with knee injuries, such as pivoting, running, cutting, and deceleration, was used in 6 papers [35–37,39, 
41,40]. Most importantly, in 9 [34–39,41–43] out of 10 investigations, a statistically significant relationship between BMI and physical 
activity was revealed, irrespective of the questionnaire applied. Relating to the Tegner activity scale, an inverse correlation among 
variables was noted. Accordingly, increased values of BMI harmfully influenced the physical activity engagement of patients under-
going the ACLR. Likewise, in studies in which the Marx activity scale was implemented, lower BMI values were associated with higher 
levels of physical activity. Interestingly, it is crucial to highlight that two research [34,38] revealed that respondents in the groups with 
a BMI of 25 kg/m2 or more had noticeably reduced levels of physical activity participation relative to the individuals whose BMI was 
below 25 kg/m2 (Table 2). 

Fig. 1. PRISMA flow diagram of the literature selection process.  
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3.4. Assessment of risk of bias 

Five studies [35,36,39,42,40] were rated as "good," indicating a "low risk of bias," while 4 [34,37,38,41] have been evaluated as 
"fair," indicating "some concerns." Only one article [43] had a "high risk of bias" due to the majority of responses being "no," "cannot be 
determined," "not reported," and "not applicable." In general, the lowest bias has been observed in aspects like research objective, items 
relating to the study population, sample size justification, and description of evaluated outcomes. In contrast, the main issue was noted 

Table 1 
Study design, demographic, and surgical parameters of the examined population.  

Author (year) Study design Level of 
evidence 

Sample size and 
gender 

Mean 
age 
(years) 

Reconstruction type Follow- 
up period 

Graft source 

Bin Abd Razak 
et al., 2017 
[34] 

Retrospective 
cohort 

III 118 male and 23 
female 
participants 

28.9 ±
5.9 

Unilateral primary 
ACLR 

2 years Hamstring autograft 

Cox et al., 2014 
[35] 

Multicenter 
cohort prognosis 

I 785 male and 
626 female 
respondents 

23.1 ±
2.7 

Unilateral primary 
and revision ACLR 

6 years BTB, hamstring autograft, 
tibialis anterior or posterior, 
and Achilles tendon 

Dunn et al., 2010 
[36] 

Multicenter 
cohort 

II 222 male and 
171 female 
individuals 

27.2 ±
11.1 

Unilateral primary 
and revision ACLR 

2 years BTB, hamstring autograft, 
iliotibial band, quadriceps 
tendon, Achilles tendon, and 
allograft 

Jones et al., 2019 
[37] 

Cohort III 371 male and 
304 female 
subjects 

20.1 ±
2.6 

Primary and 
revision ACLR 

2 years BTB autograft, hamstring 
autograft, and allograft 

Jurkonis et al., 
2018 [38] 

Prospective 
cohort 

II 159 male and 55 
female patients 

33.2 ±
9.8 

Unilateral primary 
and revision ACLR 

1 year Hamstring tendon grafts 

Moon Knee 
Group 2018 
[39] 

Longitudinal 
prospective 
cohort 

II 902 male and 
690 female 
participants 

24.0 ±
2.7 

Unilateral primary 
and revision ACLR 

10 years BTB autograft and allografts 

Nguyen et al., 
2017 [41] 

Cross-sectional III 662 male and 
530 female 
respondents 

23.1 ±
2.7 

Unilateral primary 
ACLR 

NA NA 

Pietrosimone 
et al., 2018 
[42] 

Cross-sectional 
prognostic 

II 247 male and 
421 female 
individuals 

21.7 ±
6.2 

Unilateral primary 
ACLR 

2 years Patellar tendon autograft, 
semitendinosus or gracilis 
autografts, and allograft 

Ristic et al., 2021 
[43] 

Cross-sectional III 413 male and 97 
female subjects 

27.0 ±
7.8 

Primary and 
revision ACLR 

3.5 years NA 

Spindler et al., 
2011 [40] 

Population cohort II 201 male and 
174 female 
patients 

26.9 ±
11.2 

Unilateral primary 
and revision ACLR 

6 years BTB, hamstring autograft, 
Achilles tendon, and allograft 

Abbreviations: ACLR – anterior cruciate ligament reconstruction; BTB – bone-tendon-bone; NA – not applicable. 

Table 2 
The influence of BMI on physical activity levels in individuals who underwent ACLR.  

Author (year) BMI (kg/ 
m2) 

Physical activity 
assessment 

Main findings 

Bin Abd Razak et al., 
2017 [34] 

25.5 ±
2.7 

Tegner activity scale The normal-BMI group (BMI <25 kg/m2) had a markedly higher Tegner score relative to the 
high-BMI group (BMI ≥25 kg/m2). 

Cox et al., 2014 [35] 24.8 ±
0.8 

Marx activity scale Higher BMI negatively predicted the physical activity level of the examined population. 

Dunn et al., 2010 [36] 25.5 ±
4.5 

Marx activity scale A statistically significant negative relationship between BMI values and physical activity 
participation was observed. 

Jones et al., 2019 [37] 24.4 ±
0.9 

Marx activity scale The BMI of respondents negatively affected the level of their physical activity engagement. 

Jurkonis et al., 2018 
[38] 

25.2 ±
3.9 

Tegner activity scale The normal BMI group (BMI <25 kg/m2) demonstrated a substantially higher Tegner score 
compared to the overweight group (BMI ≥25 kg/m2). 

Moon Knee Group 2018 
[39] 

25.0 ±
0.8 

Marx activity scale An increased value of BMI predicted lower physical activity levels of the respondents. 

Nguyen et al., 2017 [41] 25.0 ±
0.9 

Marx activity scale A strong inverse association between BMI and physical activity participation of patients was 
noted. 

Pietrosimone et al., 2018 
[42] 

24.4 ±
3.7 

Tegner activity scale Higher values of BMI significantly correlated with lower Tegner activity levels among 
respondents. 

Ristic et al., 2021 [43] 24.7 ±
3.0 

Tegner activity scale An increase in BMI was a factor that negatively impacted the level of physical activity. 

Spindler et al., 2011 [40] 24.1 ±
4.4 

Marx activity scale No statistically significant relationship between BMI and physical activity engagement of 
patients has been revealed. 

Abbreviations: ACLR – anterior cruciate ligament reconstruction; BMI – body mass index. 
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in aspects such as assessment of exposure before measurements of the outcomes, repeated measure of exposure, and blinding of 
outcome assessors. The methodological quality evaluation of each study is available in Table 3. 

4. Discussion 

4.1. Summary of evidence 

The goal of this systematic literature review was to explore the influence of BMI on the level of physical activity in individuals with 
a history of ACLR. As hypothesized, the obtained results unambiguously demonstrated that BMI was inversely correlated with the 
physical activity of respondents. More precisely, higher values of BMI were identified as a factor that correlated with the diminished 
physical engagement of the analyzed population. Scientific literature found that a BMI over 25 kg/m2 most likely induced a decline in 
physical exercise in respondents undergoing ACLR [34,38]. Overall, overweight and obesity are very strong negative predictors of 
subjectively evaluated physical activity using the Tegner and Marx activity scale following ACL surgery. 

4.2. Comparisons with the body of knowledge referring to the other self-reported outcomes 

There is abundant scientific evidence regarding the relationship between BMI and the functionality of the knee joint following 
ACLR [44–51]. The main findings of these investigations are consistent with the results obtained in the presented literature review. 
More specifically, an increased BMI predicted exacerbation of knee function among respondents who underwent the ACLR. For 
instance, higher values of BMI were significantly associated with lower Knee injury and Osteoarthritis Outcome Score subscales, such 
as pain and activities of daily living, as well as sport and recreation [45,46]. Likewise, BMI represented the factor that negatively 
predicted the International Knee Documentation Committee score one year following the surgery of the ACL [48]. In addition, BMI 
below 25 kg/m2 positively correlated with International Knee Documentation Committee 2000 score 6 and 12 months after ACLR [50]. 
Further, Griffith et al. [51] examined the relationship between BMI and knee function estimated with the Lysholm scale. Interestingly, 
the authors reported that participants with a BMI greater than 28 kg/m2 had considerably lower Lysholm scores compared to the 
individuals whose BMI was less than 28 kg/m2. In summary, as already highlighted , it is apparent that BMI represents a risk factor for 
decreased physical activity levels in the ACLR population. Therefore, body weight control is indispensable for the prevention of 
potentially impaired physical activity participation following ACLR. 

The influence of BMI on quality of life has been extensively investigated [52–58]. There is quite compelling evidence that BMI is 
markedly correlated with the quality of life among individuals with a history of ACL surgery. More precisely, as in case with physical 
activity, the majority of the available literature unequivocally demonstrated a strong negative relationship between BMI and quality of 
life among respondents, including health-related quality of life, knee-related quality of life, and ACL-specific quality of life. For 
example, lower values of BMI were significant predictors of a higher physical component of health-related quality of life in a 6-year 
multicenter cohort research [54]. Analogously, an inverse association between BMI and the quality of life estimated with Knee injury 
and Osteoarthritis Outcome Score has also been documented [56]. Moreover, the impact of BMI on ACL-specific quality of life was 
explored in a sample of Australian participants who underwent ACLR [58]. The main findings indicated that increased BMI was 
negatively associated with quality of life. Additionally, the authors emphasized that higher values of BMI significantly correlated with 
lower health-related quality of life assessed with the Assessment of Quality of life-8D questionnaire. Overall, a firm body of evidence 
suggested that increased BMI was identified as a factor that detrimentally affected analyzed self-reported outcome, such as subjectively 
assessed physical activity engagement after surgery of ACL. Thus, stimulations of a healthy lifestiyle appears indispensable and crurial 
for the ACLR population. 

Table 3 
Risk of bias assessment of the included studies.  

Author (year) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Overall score 

Bin Abd Razak et al., 2017 [34] Yes Yes Yes Yes Yes No Yes Yes CD No CD NR Yes No Fair 
Cox et al., 2014 [35] Yes Yes Yes Yes Yes CD Yes No Yes No CD NR Yes Yes Good 
Dunn et al., 2010 [36] Yes Yes Yes Yes NR Yes Yes No CD No Yes NR Yes Yes Good 
Jones et al., 2019 [37] Yes Yes Yes No NR CD Yes No Yes CD Yes NR Yes CD Fair 
Jurkonis et al., 2018 [38] Yes Yes Yes Yes CD Yes No Yes CD No Yes NR Yes No Fair 
Moon Knee Group 2018 [39] Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes NR Yes Yes Good 
Nguyen et al., 2017 [41] Yes Yes CD Yes CD CD NA Yes Yes NA Yes NR CD Yes Fair 
Pietrosimone et al., 2018 [42] Yes Yes CD Yes Yes CD Yes Yes Yes No Yes NR CD Yes Good 
Ristic et al., 2021 [43] Yes Yes No No CD CD NA CD Yes NA Yes NR CD No Poor 
Spindler et al., 2011 [40] Yes Yes Yes CD CD Yes Yes Yes Yes No Yes NR Yes CD Good 

Abbreviations: CD – cannot determine; NA – not applicable; NR – not reported. 1 – research objective; 2 – study population; 3 – participation rate; 4 – 
respondents inclusion and exclusion criteria; 5 – sample size justification; 6 – exposure evaluated before outcome measurement; 7 – the length of the 
follow-up period; 8 – different levels of the exposure of interest; 9 – clarity of exposure measure; 10 – repeated exposure assessment; 11 – validity and 
reliability of the outcome measure; 12 – blinding of outcome assessors; 13 – follow-up rate was 80 % or more; 14 – analysis of confounders. Good – low 
risk of bias; fair – some concerns; poor – high risk of bias. 
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4.3. Health, clinical, and practical implications of the results 

As previously highlighted, a BMI over 25 kg/m2 elicited decreased physical activity levels in the examined population. Most 
importantly, the amount of physical exercise has been linked with countless health parameters [59–63]. Lower levels of physical 
activity were independently correlated with the higher values of various novel and traditional cardiovascular biomarkers [59]. 
Furthermore, physical inactivity represented a significant risk factor for all-cause mortality [60]. On the other hand, participation in 
regular physical exercise considerably reduced the risk of coronary heart disease, cardiovascular diseases, and stroke [62]. Similarly, 
regular physical exercise efficiency prevented the occurrence of numerous chronic diseases, such as diabetes, cancer, and obesity [61]. 
Lastly, it is noteworthy to emphasize that practicing physical activity was inversely associated with mental health issues among adults 
in the United States [63]. Therefore, taking into account that increased values of BMI reduce engagement in physical activity in in-
dividuals with a history of ACLR, the implementation of different lifestyle interventions appears necessary to prevent the exacerbation 
of previously specified health variables related to the level of physical activity. Specifically, a combination of appropriately designed 
physical exercise interventions and optimal nutrition is considered crucial for the enhancement of the health status of this population. 
In other words, the application of aerobic and strength training modalities with a balanced consumption of carbohydrates, fats, and 
proteins should lead to a reduction in body weight in overweight and obese individuals who were subjected to the ACLR. Finally, 
cooperation between sports and medical scientists, as well as exercise specialists and medical practitioners, would be very useful 
regarding the correction and control of BMI values and consequently improvements in physical activity participation that probably will 
prevent impairments in the already mentioned health parameters. 

4.4. Strengths, limitations, and gaps in the literature 

There are several key strengths of the presented systematic review that are indispensable to emphasize. Both genders were almost 
equally involved in all investigations. Hence, the results obtained can be generalized to the males and females who underwent ACLR. 
Seven out of 10 included studies have been published within the last 5 years; namely, the findings synthesized in this research are quite 
innovative and actual. In terms of reconstruction types, both primary and revision surgery of ACL were implemented in the majority of 
available literature. However, the following examinations should focus on the influence of BMI on physical activity participation in a 
sample of respondents that underwent exclusively the revision or bilateral surgery of ACL. 

Conversely, certain obvious limitations must be taken into account during the interpretation of the obtained results. In each of the 
studies, physical activity was evaluated subjectively using Tegner and Marx activity scales. Thus, future studies investigating the 
relationship between BMI and objectively quantified physical activity are warranted. Further, concerning the methodological quality, 
"some concerns" and "high risk of bias" were very common among investigations included in the qualitative analysis. Additionally, 
considering that the average time between the surgery and assessments of relevant outcomes was approximately 4 years, studies with 
long-term follow-up periods, including 10 years or more, are extremely needed. Concerning demographic variables, the age range of 
the examined population was between 21 and 33 years. Therefore, it is highly recommended in the future to evaluate the impact of BMI 
on the physical activity of middle-aged and particularly older adults who were subjected to the ACLR. 

5. Conclusion 

The main findings of this study unequivocally demonstrated that increased BMI was associated with reduced physical activity 
participation in individuals with a history of ACL surgery. Moreover, based on the available scientific evidence, it is apparent that BMI 
over 25 kg/m2 negatively affected physical engagement following ACLR. Thus, taking into account the health implications of 
diminished levels of physical activity, various lifestyle interventions involving a combination of adequately created physical exercise 
programs and optimal nutrition are highly desirable. In other words, sports and medical scientists, as well as exercise specialists and 
medical practitioners, need to stimulate a healthy lifestyle, particularly in overweight and obese individuals undergoing the ACLR, to 
prevent exacerbation of previously highlighted health parameters. Finally, studies exploring the relationship between BMI and 
objectively measured physical activity after ACLR are warranted. 
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