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ABSTRACT 

ACL injuries have a high number of prevalence, most feared by sportsman and expensive 

in rehabilitation cost. Body Mass Index (BMI) is on of most risk factors for ACL injury. 

Operative treatment and conservative treatment are the exact solution for handling ACL 

injuries. The aim of this study is to determine the difference of mean Body Mass Index 

(BMI) in patients with ACL injury post-operative and conservative treatments. Type of 

this research was observational with post-test only design and used a cross-sectional 

approach. Fifteen operative patients and fifteen conservative patients were selected based 

on inclusion and exclusion criteria, divided into OT (Operative Treatment) and KT 

(Conservative Treatment) groups. Body weight and body height measurements were 

carried out to obtain Body Mass Index (BMI). The results obtained by means and p value 

are OT group 24,59 ± 5,00 Kg/m² > KT group 23,49 ± 2,60 Kg/m² (p= 0,256 > 0,05). The 

results can be concluded that there is no significant difference BMI between OT and KT 

group.  
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INTRODUCTION 

Sports injuries are injuries that occur in the musculoskeletal system or other systems so 

that it can affect the musculoskeletal system. This can occur both during practice, matches 

and afterwards (Junaidi, 2013). One injury that often occurs in sports is Anterior Cruciate 

Ligament (ACL) injury. The majority of ACL injuries occur through non-contact 

mechanisms (Lin et al., 2012) such as when knee hyperextents (Singh, 2018), rotate (Holt, 

2018), imperfect landings (B. Holmquist & C. Mc Farland, 2014) , zig-zag movements and 

sudden changes in direction as in football, basketball and futsal movements (Muhammad I. 

Zein, 2013).  

Risk factors for ACL injuries consist of intrinsic and extrinsic factors. Intrinsic factors are 

still divided into intrinsically modifiable (muscular strength and flexibility) and cannot be 

modified or controlled (anatomical structure). Extrinsic factors are factors that originate 

from outside such as surface surfaces (Craig E. Pfeifer et al., 2018). Another intrinsic and 

modifiable risk factor is the Body Mass Index (BMI) (Rurin Ardiyani et al., 2016). 

The estimated incidence of ACL injuries in several countries such as the USA, Denmark, 

Norway, Sweden, Germany and New Zealand based on records from the 1990s-2006 

reached an average of 29-38 per 100,000 people per period (Singh, 2018). The Central 

Java Health Office in 2007 reported an incidence of knee and lower limbs reaching 49.4% 

and the West Sulawesi Health Office in 2007 reported an incidence of 38.9%. (Sport 

Clinic Dr. Soetomo Hospital, 2012). For athletes who have ACL injuries, more than 50% 

are at risk of exposure to OA 10-20 years after injury (Stephen R. Stephan et al., 2015). 

According to Mather et al. (2013), there are 2 primary measures for the treatment of torn 

ACL injuries: reconstruction operations and rehabilitation of structures. Surgery 

immediately after injury can prevent imbalance and re-injury and provide a higher quality 

of life for patients (B. Holmquist & C. Mc Farland, 2014). Operating costs result in high 

health costs (Rima L. Borgadus et al., 2017). For individuals who choose not to take 

surgery, rehabilitation of an injured knee is often recommended to regain function and help 

prevent instability (B. Holmquist & C. Mc Farland, 2014). Non-operative therapy can be 

given in cases of partial ACL tears that do not cause symptoms of instability (Muhammad 

I. Zein, 2013). 

 

METHODS 

The type of research that will be carried out is an observational study with a post test only 

design and uses a cross-sectional approach. The study population was ACL injured 

patients at Jogja Sports Clinic (JSC), Special Region of Yogyakarta. The research sample 

is determined by total sampling. Samples were obtained based on inclusion criteria 

undergoing post-ACL injury rehabilitation at JSC, athletes or people who actively 

exercised before and after injury, had a history of ACL, conservative ACL injuries within 

a minimum of 6 months from injury onset and a maximum of 2 years, ACL injuries 

operative group was at a minimum 6 months from reconstruction and maximum 2 years 

and between 17-30 years old. Height measurements using a height measurement tool 

(microtoise / stadiometer) and body weight measured using weight scales. Data analysis 

begins with descriptive analysis, normality test and different test using independent t-test. 

 

RESULTS 

BMI variables are presented in descriptive statistics based on minimum, maximum, 

average and standard deviation values. 
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Table 1. Descriptive statistics of BMI variables. 

Variable n Operative Action (OT) Conservative Action (KT) 

Min Max 

Mean ± 

Standard 

Deviation 

Min Max 

Mean ± 

Standard 

Deviation 

Height (cm) 15 150 181 168,27 ± 8,79 153 183 166,67 ± 7,88 

Weight (Kg) 15 55 107 69,37 ± 13,72 50 80 65,33 ± 8,93 

BMI (Kg/m²) 15 
17,3

9 

39,3

4 
24,59 ± 4,50 

20,2

1 

29,6

8 
23,49 ± 2,60 

OT: operative action, 

KT: conservative action 

The results of the normality test using the Shapiro-Wilk test. This normality test aims to 

determine the difference test using parametric or non-parametric. 
 

Table 2. Normality test results Shapiro-Wilk test. 

Group N Body Mass Index (Kg/m²) p 

  Mean ± SD  

OT 15 24,59 ± 4,50  

KT 15 23,49 ± 2,60 0, 073 

OT: operative action, 

KT: conservative action, 

BMI: Body Mass Index 

 

Based on the results of the normality test in table 2, the data of the IMT variable is 

normally distributed (p> 0.05), so that the different test will be continued using the 

independent t-test. 

Independent t-test was conducted to find out whether there were differences between the 

mean IMT of the OT group and the IMT of the KT group. 

 

Table 3. Independent t-test test results. 

Kelompok N IMT (Kg/m²) p 

  Mean ± SD  

OT 15 24,59 ± 4,50 
0,256 

KT 15 23,49 ± 2,60 

OT: operative action, 

KT: conservative action, 

BMI: Body Mass Index 

 

Based on table 3, the mean BMI of the OT group was higher than the mean of the BMI of 

the KT group (24.59 ± 4.50 Kg / m²> 23.49 ± 2.60 Kg / m²), but the difference was not 

significant (p> 0.05 ). 

 

DISCUSSION 

Factors that increase the risk of ACL injuries include footwear, surface type, sex, ACL 

size, femoral notch size, menstrual cycle phase, Q angle, tibial articular surface geometry, 
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knee laxity, knee valgus, foot pronation, body mass index (BMI ) (Javad Hashemi et al., 

2011), and genetic (Kenneth G. Swann. 2015). The combination of high BMI with low 

notch width is a predictor of ACL injury. This finding is supported by the fact that the risk 

is doubled in combination with these two things in women and men who have non-contact 

ACL injuries (Korboi N. Evans et al., 2011). High BMI increases the compression force on 

the knee joint, increases the risk of cartilage and meniscus injury in patients with ACL 

reconstruction actions (Kluczynski MA, Marzo JM, and Bisson LJ, 2017 and Bojicic KM 

et al., 2013 in Gulcan Harput et al., 2018 ). High BMI or in the category of obesity are 

more at risk of ACL injury, as a risk factor for degenerative joint disease (Volkan Kizilgoz 

et al., 2019). 

Based on the results of the analysis, the average OT group patients included in the 

category of normal BMI but the maximum value of BMI showed a score of 39.34 kg / m² 

classified as obese and a minimum value showed a score of 17.39 Kg / m² classified as 

thin. Meanwhile the KT group patients were also classified as normal IMT, but the 

maximum value showed a score of 29.68 kg / m² classified as obese. The minimum value 

of KT group patients is still classified as normal. This can be made possible because 

conservative patients are more able to control their body weight by staying actively 

moving after the onset of injury, while the majority of operative patients lose knee stability 

during preoperatively and experience a significant decrease in ROM postoperatively will 

experience limited mobility. 

Table 4. Classification of BMI of RI Ministry of Health 2013 (I Wayan Sugiritma et al., 

2015) 

Classification Body mass index (IMT) 

(Kg/m²) 

Thin IMT < 18,5 

Normal IMT ≥ 18,5 - < 24,9 

Over Weight IMT ≥ 25,00 - < 27 

Obesity IMT ≥ 27,0 

BMI: Body Mass Index, 

Kg: Kilogram, 

m²: height (m) x height (m) 

 

According to research by Ryan Bakker et al., (2015), weight is one of the risk factors for 

ACL injury. Having a BMI above normal is a risk factor for ACL injury in women (Helen 

C. Smith et al. 2012). Previous research has shown that maintaining IMT will help 

maintain functional long-term ACL reconstruction results (Bowers A. et al. 2005 in Rurin 

Ardiyani et al., 2016). In the study of Rurin Ardiyani et al (2016) the highest incidence of 

ACL injuries occurred in athletes with high BMI (> 24.9 kg / m²) although not statistically 

significant. Therefore, operative and conservative patients who are classified as 

overweight and obese have a greater risk of re-ACL injury than those with normal BMI. 

Optimal recovery and reduced risk of re-ACL injury can be supported by lowering the 

value of BMI until it is classified as normal. 

The research results of Gulcan Harput et al., (2018), a high BMI has a negative impact on 

the recovery of quadriceps and hamstring strength, hop performance, and dynamic 
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balance. BMI is a risk factor for ACL injury so it is closely related to increasing success in 

the rehabilitation phase post ACL reconstruction. BMI must be given more attention or 

control because it has a negative impact on patients post ACLR. 

 

CONCLUSION 

Based on the discussions above, a high BMI value is one of the risk factors for ACL 

injury. Patients with ACL injuries postoperatively and conservatively have a high risk of 

BMI which means it could increase the risk of re-ACL injury especially in women. 

Physical activity and a healthy lifestyle could be applied to keep BMI normal so that it 

supports recovery after ACL injury. 
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