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        Abstract


        Background: Weightlifters are prone to musculoskeletal injury. However, studies on the prevalence and pattern of musculoskeletal injuries among weightlifters in Nigeria are not available. Therefore, this study investigated the prevalence and pattern of musculoskeletal injury among recreational weightlifters in Nnewi, Nigeria and explored the association between the prevalence of injury and socio-demographic, and training characteristic variables.


        Method: Ninety-one recreational weightlifters participated in this cross-sectional survey. An adapted, content-validated and pilot-tested self-administered questionnaire which captured information on participants' socio-demographics, training characteristics, injury prevalence and patterns during weightlifting in the past 6 months was used. Data were summarized using descriptive statistics and analyzed using Chi-square with alpha level at 0.05.


        Results: The prevalence of musculoskeletal injury was 47.3% and the most injured body part was the shoulder (41.8%). There was significant association between the prevalence of injury and lack of supervision (p = 0.01), and between the prevalence of injury and training multiple times a day (p = 0.03).


        Conclusion: Musculoskeletal injury is quite prevalent among recreational weightlifters with the shoulder being the most injured body parts. Training multiple times a day and lack of supervision were associated with the prevalence of injury.
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        Introduction


        Weightlifting is a method of strength/resistance training in which a load is pulled or pushed as a form of resistance [1]. The load used are free weights (dumbbells, barbells, kettlebells) weight-selectorized machines, plate-loaded machines, and cable and pulley machines. Weightlifting is used as part of an exercise program or overall program to build muscle strength, muscle endurance and/or muscle hypertrophy [2] for effective injury prevention during other sports and has a very low injury incidence compared to other sports activities [3]. Other health benefits include increased resting metabolic rate, improved blood lipid profile, reduced resting blood pressure, improved bone mineral density, improved mental health, reduced risk for type 2 diabetes, decreased gastrointestinal transit time (reducing the risk of colon cancer), improved maximal aerobic capacity, reduced pain and discomfort for those suffering from osteoarthritis, decreased low back pain, and enhanced flexibility [4,5].


        Despite these health benefits, weightlifting like other physical activities, predisposes weightlifters to musculoskeletal injury as it involves vigorous movements and use of equipment [6,7]. Kerr, et al. [8] reported that 25,335 weight training-related injuries were seen in United States (US) emergency departments from 1990-2007. The data collected showed an annual increase in recreational weightlifting injury across the years. Grier, et al. [9] reported a 12-month weight training injury prevalence of 4.5 and 0.6 for men and women respectively, among US Army Division. Hak, et al. [10] reported an injury rate of 73.5% sustained during routine CrossFit training (a blend of weightlifting with other functional exercise).


        The anatomical areas at high risk of injury during weightlifting are low back, knee, upper back, shoulder, elbow, and wrist/hand in recreational weight lifting [6,8]. Majority of these injuries have been reported to occur in the upper limb (mostly in the shoulder) and low back [8,11,12].


        Despite these research works, there is dearth of literature on the prevalence and pattern of injury among weightlifters in Nigeria. It is important to understand the injury profile so as to reduce the negative effects and maximise the benefit of weight training. Therefore, this study was designed to investigate the prevalence and pattern of musculoskeletal injury among recreational weightlifters in Nnewi, Nigeria and to explore the association between the prevalence of injury and socio-demographic (gender, age and body mass index), and training characteristic (load, duration of participation, frequency of training per week, duration of training session, supervision and training multiple times a day) variables.


        Methods


        Participants


        Ninety-one (91) recreational weightlifters (aged 20-59 years) participated in this cross-sectional survey. They were apparently healthy recreational weightlifters who were members of weightlifting centre or gym in Nnewi. This study excluded recreational weightlifters training independently away from a weightlifting centre or gym. The weightlifters were recruited through convenience sampling as those present on the day of data collection participated in the study.


        A priori power analysis was performed using G*Power 3.1.9.7 software, based on alpha level of 0.05, power of 0.8, effect size of 0.4 and degree of freedom of 5. The minimum calculated sample size was 81 but 91 participants were recruited for the study. The study was hence sufficiently powered.


        The study protocol was approved by the Ethical Committee of Nnamdi Azikiwe University Teaching Hospital, Nnewi. An approval was obtained from the management of the weightlifting centres or gyms. The participants were given a detailed explanation of the study protocol and its objectives. Those who volunteered to participate signed a written informed consent before being recruited for the study.


        Procedure


        Participants' body weight (in kilograms) and height (in meters) were measured using weighing scale and height meter, respectively and the body mass index (BMI) estimated using the formula.: BMI = Weight/(height)2.


        An adapted questionnaire that focused on injury prevalence and pattern in weightlifting in the past 6 months was self-administered to all the participants. The questionnaire was modified from a questionnaire developed by Mehrab, et al. [13] to evaluate injury incidence and patterns among Dutch CrossFit athletes. Content validity was done through review by a physiotherapist, a weightlifting coach and two recreational weightlifters. The questionnaire was modified based on the outcome of the review. It was pilot-tested at one of the weightlifting centres and changes made based on the feedback from the pilot participants. It is an 18-item questionnaire divided into three sections. The first section collects data on participants' socio-demographics, the second section collects data on training characteristics and the third section gathers information on prevalence and pattern of injury (Appendix 1).


        Musculoskeletal injury was defined as any new musculoskeletal pain or feeling or discomfort that results from a weightlifting workout which makes the subject to adjust the duration, load or set/rep, discontinue an ongoing training session, skip training session(s) or contact a health professional in the past 6 months.


        Data analysis


        A post-hoc power analysis performed using G*Power 3.1.9.7 software revealed that the study was sufficiently powered (0.85) at alpha level of 0.05, sample size of 91, effect size of 0.4 and degree of freedom of 5. The data were analysed using SPSS 23.0 software (SPSS, Chicago, Illinois, USA). Descriptive statistics of mean, standard deviation, frequencies and percentages were used to summarize the data. Inferential statistics of Chi-square was used to explore the association between the prevalence of injury and socio-demographic, and training characteristic variables. The level of significance was set at 0.05.


        Results


        Ninety-one (91) recreational weightlifters participated in this cross-sectional survey. Majority (91.2%) of the participants were males and more than half (56%) were 20-29 years-old (Table 1). The mean height, weight and BMI are presented in Table 1.


        
          Table 1: Socio-demographics of participants. View Table 1

        


        More than half (60.4%) of the participants trained unsupervised, few (4.4%) trained 1 day per week and the most session lasted from 60 to 89 minutes (31.9%) (Table 2). More than half (57.1%) of the participants had trained ≥ 2 < 5 years and more than two-third (68.1%) of the participants were involved in other sports (Table 2).


        
          Table 2: Training characteristics of participants. View Table 2

        


        Almost half (47.3%) of the participants had sustained musculoskeletal injury in the last 6 months with more than half (53.5%) of them sustaining repeated injuries (Table 3). The most injured part of the body was the shoulder (41.8%) and the most common type of injury was sprain (41.8%) (Table 3). There was significant association between the prevalence of injury and lack of supervision (X2 = 10.53, p = 0.01), and between the prevalence of injury and training multiple times a day (X2 = 4.60, p = 0.03) (Table 4).


        
          Table 3: Prevalence and pattern of injury among participants. View Table 3

        

        

        
          Table 4: Chi-square test showing the association between the prevalence of injury and some variables. View Table 4

        


        Discussion


        The prevalence of musculoskeletal injury among recreational weightlifters in Nnewi was 47.3%. This prevalence was higher than that reported by Grier, et al. [9]. They reported a 12-month weight training injury rate of 4.5 among US Army Division. The higher prevalence rate reported in the present study could be attributed to the fact that more than two-third (68.1%) of the participants engaged in other sports apart from weightlifting. Thus, some of the injuries reported may not have resulted directly from weightlifting thereby leading to higher prevalence of musculoskeletal injury. Also, more than half (60.4%) of them trained unsupervised. Thus, anyone who wants to weightlift is allowed to do so without prior testing and proper exercise planning which may have resulted in high injury rate.


        Also, previous studies reported lower prevalence of injury (when compared to the rate reported in this study) among participants engaging in CrossFit. Weisenthal, et al. [7] and Tafuri, et al. [14] reported an injury rate of 19.4% and 39.9% among participants engaging in CrossFit in US and Italy, respectively, while Montalvo, et al. [15] reported a 6-month injury rate of 26.1 in South Florida. It is expected that the prevalence rate in the above studies will be higher than that reported in this study as CrossFit is a blend of multiple functional exercises such as gymnastics, Olympic lifting, power lifting and endurance exercises done at a high intensity [14]. However, the higher prevalence reported in this study can be attributed to the broad definition of injury in this study. Injury was defined "as any new musculoskeletal pain or feeling or discomfort that results from a weightlifting workout which makes the subject to adjust the duration, load or set/rep, discontinue an ongoing training session, skip training session(s) or contact a health professional" while the above studies in US and Italy defined injury as "any musculoskeletal pain or feeling or injury that results from CrossFit which leads to total removal from CrossFit training and other outside routine physical activities for > 1 week, modification of normal training activities in duration, intensity, or mode for > 2 weeks or any physical complaint severe enough to warrant a visit to a health professional." But Mehrab, et al. [13] reported a higher prevalence of 56.1% (when compared to the rate reported in this study) among participants engaging CrossFit in Netherlands probably because they considered a 12-month prevalence while a 6-month prevalence was considered in this study.


        The commonly injured body parts in this study were the shoulder, wrist and hand. This is in accordance with previous studies that identified the upper limb as the body part most prone to injury [8,16]. The shoulder joint is the most injured body part in this study which is in consonance with previous studies [7,10,13]. The shoulder complex is predisposed to injury because of the repeated load it carries which turns it from a non-weight bearing joint to a weight bearing joint [17]. Also, weight training places emphasis on large muscle groups for strength and hypertrophy while neglecting muscles responsible for stabilization thereby creating imbalance between strength and mobility. Training routines that neglect either strength or mobility usually leads to injury [16,18]. Furthermore, the shoulder joint (glenohumeral) is the most mobile joint in the human body due to the loose joint capsule, and the relative size of the humeral head compared to the shallow glenoid fossa (4:1 ratio in surface area). The increased mobility of the joint predisposes it to injury [19].


        More than half (53.5%) of the injury prevalence were repeated injuries. This may indicate poor management of previous injuries sustained by participants as they may not have had adequate recovery time before going back to weightlifting or visited the appropriate health personnel to assist in the management of injury.


        The most common reported type of injury is sprain. This could explain the reason shoulder, wrist and hand were the most injured parts of the body as sprain usually occurs in the joint ligaments [20]. Strain/muscle tear was among the least reported type of injury. This could probably be linked to the aim of weightlifting. Weightlifting focuses on strength and hypertrophy and not on flexibility as flexibility exercises usually leads to strain and muscle tear [21].


        There was significant association between training multiple times a day and the prevalence of injury. Training multiple times a day leads to greater daily training exposure to weightlifting which has been identified as a risk factor for weight training injury [9,15]. Training multiple times a day without adequate rest may lead to fatigue which may ultimately results in deterioration of concentration and loss of skill thereby causing injury. Fatigue may explain the reason most of the reported injury in this study occurred during mid and late training session.


        Lack of supervision was significantly associated with the prevalence of injury. This is consistent with the report by Weisenthal, et al. [7] that those who exercise under supervision experience lower injury rate than those without supervision. Coaches or supervisors organize the class, aid in choosing the correct weight, guide through the workouts and provide feedback both during and after each exercise bouts. The continuous feedback can create awareness on proper form, technique, weight room etiquette, equipment handling as well as undesirable and potentially dangerous positions [22].


        Limitations


        First, we used a 6-month prevalence survey which may have introduced recall bias due to its retrospective nature. The participants might have completed the survey under a fatigued state which may have also influenced their ability to recall. This might have resulted to the overestimation or underestimation of the prevalence of injury. Also, there was no validation or diagnosis of the injuries by health professionals. This might have left space for personal interpretation of injury as we collected data directly from the recreational weightlifters. The definition of injury used in this study may have resulted in overestimation of the prevalence of injury. However, the strength of the definition lies in its broad coverage by taking into consideration the possible neglected injury. Future research should be prospective in nature to avoid recall bias and injuries should be validated by a health professional. Also, future research should expand the risk factors for injury in recreational weightlifting.


        Conclusion


        The 6-month prevalence of musculoskeletal injury among recreational weightlifters in Nnewi was 47.3%. The commonly injured body parts were the shoulder, wrist and hand. Training multiple times a day and supervision were associated with the prevalence of injury. The findings of this study may provide insight for sports physiotherapists, coaches, recreational weightlifters and other health professionals about the injury profile in order to reduce the injury rate.
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