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ABSTRACT 

Background: Weight lifting is considered one of the most widely used sports for strength 

training focusing on lifting maximum weight in a single repetition. It is not exclusive to weight 
lifters only, rather all athletes perform this as a substantial physical exercise to gain power, 
strength and muscle mass. Objective: To evaluate the prevalence of musculoskeletal pain among 

weight-lifters in Lahore, Pakistan. Methods: This cross-sectional study was completed within 
six months after taking data from weight-lifters from various gyms, health clubs and universities 

in Lahore, Pakistan using a convenient sampling technique. About 240 weight-lifters aged 
between 18 to 45 years, both gender and those who worked out at least three times per day were 
included while those were excluded from this study who had a previous history of comorbid 

conditions such as liver, cardiac and neurological diseases. For collecting data, the Nordic 
musculoskeletal questionnaire was used. Descriptive statistics were presented in the form of 

percentage, frequency and mean. Fisher’s exact test was used to calculate the difference in the 
prevalence of pain in different regions of the body of the weight lifters. An odd ratio was used to 
determine the risk involved for each joint of the body. Logistic regression was employed to 

calculate the confidence interval. Results: The prevalence of musculoskeletal pain in shoulders 
was 88.75%, elbow 84.58%, neck 84.16%, wrists/hands 84.16%, upper back and lower back 

92.08%, hips 93%, knees 92.9% and ankles/foot 22.08% in weight-lifters of Lahore. 
Conclusion: This study concludes that there is a high prevalence of musculoskeletal pain among 
weight lifters in shoulders, elbows, wrists and hands, upper and lower back, neck, knee and hip 

joints. 
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INTRODUCTION 
 

The expenditure on musculoskeletal injuries 
costs about two trillion United States dollars 

globally in the form of interruption in daily 
production, sick leaves and compensation for 
work. As a result, this causes a severe burden 

on the physical, psychosocial and economic 
condition of a country and it also leads 

directly towards spending extra cost on 
production and leads to less efficiency.1,2 
Developed and underdeveloped countries both 

are severely burdened by these 
musculoskeletal disorders.2-5  

 
Weight lifting is an extensively used sport for 
training an athlete for more strength, focusing 

on maximal weight lifting in a single 
repetition. This activity of weight lifting is not 

specifically exclusive to weight-lifters only, 
rather almost all athletes perform weight 
lifting as a substantial physical exercise to 

gain strength, power and muscular mass.6 
Bodybuilders also utilize this regime to 

develop and refine their athletic bodies. 
Talking about the Olympics, weight lifting is 
measured as strength power, lifting, balance 

and coordination between two quick 
movements, for example, clean and jerk and 

lifts the snatch.6  
 
Two important proceedings that take place 

during weight lifting are the snatch and the 
clean and jerk. The first one is snatching 

which is probably the most powerful and the 
most quickest movement an athlete can 
perform. This demands the weight-lifter to 

perform a single unremitting movement to lift 
the barbell from in front of his or her legs to 

above his or her head while the arms are in a 
locked position. The weight-lifter is not 
supposed to either drop the bar without 

touching his or her knees to the floor nor he or 
she is supposed to interrupt the upward 

motion. Then the weight-lifter has to hold the  
weight overhead for at least two seconds up 

  
 

until he or she receives the referee’s consent.7  
 

Weight-lifting is a technique that the training 
of strength and endurance in which a load is 
either pulled or pushed in the form of 

resistance.8,9 The loads which are used are 
mostly free-weight, which can be, barbells, 

dumbbells, kettlebells, weight-selectorized 
machines, cable and pulley machines and 
plate-loaded machines. Weight lifting might 

also be used as a fragment of an exercise 
regime or as an entire program to build 

muscular endurance and strength.10 It can also 
aid in developing muscular hypertrophy which 
is effective for preventing injuries during 

other sports and has a relatively low incidence 
of injuries when compared to various other 

sports activities.11,12  
 
Some other benefits might also include, 

improvement in blood lipid profile, resting 
metabolic rates, improvement in bone mineral 

density, reduction in resting blood pressure, 
improvement in mental health, reduction for 
the risk for diabetes type II, reduction in risk 

for colon cancer, reduction in the transit time 
for gastrointestinal activity, improvement in 

the maximum capacity of aerobics, reduction 
in pain and discomfort for those who are 
suffering from osteoarthritis, decreased low 

back pain and improved flexibility. 13,14  
 

Regardless of all these benefits, weight lifting 
similar to all other physical activities, disposes 
the weight-lifters to musculoskeletal injuries 

as weight lifting involves certain vigorous 
movements and the use of heavy 

equipment.15,16  
 
Kerr and co-workers showed us that 25,335 

injuries related to weight training were 
observed in the United States out-patients 

department from the year 1990 to 2007. The 
data which was collected during this study 
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showed us a yearly increase in recreational 
injuries related to weightlifting across this 

period.17 Grier and his co-workers showed us 
that during a weight training of 12 months, the 

rate of prevalence was 4.5 for men and 0.6 for 
women, considering the population of the 
United States army division.18  

 
Talking about the body areas anatomically 

which are at a higher risk of injury during 
weight lifting are the lower back, upper back, 
knees, shoulders, elbows and wrists/ hands, 

especially considering leisure weight-lifting 
activities.15,17 Most of the injuries were 

reported to have occurred in the upper 
extremity, most commonly in the shoulder and 
lower back.17,19,20 Regardless of all this 

research, there is still a scarcity of literature 
focusing on the prevalence and pattern of pain 

and injuries among weight-lifters around the 
world.8  
 

It is crucial to comprehend the profile of the 
injury so the adverse effects might be reduced 

and the benefits which weight lifting provides 
can be maximized. Consequently, this current 
study is designed to determine the prevalence 

of pain among weight-lifters in Lahore, 
Pakistan. The research provides evidence on 

the prevalence of musculoskeletal pain and 
musculoskeletal injuries which lead to chronic 
pain and disorders among this population of 

weight lifters. More evidence is needed 
especially in Pakistan so that this information 

can add more to preparing more reliable 
precautionary, preventive and treatment 
measures for this population.  

 
This specific population needs to be studied 

exclusively considering their specific 
musculoskeletal injuries and their symptoms 
so that exclusive precautionary, preventive, 

and therapeutic exercise regimes could be 
implemented on this population exclusively. 

This current study will add more to the 
research evidence focusing on the prevalence 

of musculoskeletal pain among weight lifters 
which will help motivate future researchers to 

conduct more studies focusing on this specific 
population.  

 

METHODS 

 

This cross-sectional study was conducted after 
the approval of the ethical committee of the 

university and completed within six months 
after the approval of its synopsis. Then their 
informed consent was gained in the native 

language after they agreed to participate in 
this study. Data for this study were collected 

from weight-lifters from various gyms, health 
clubs and universities in Lahore, Pakistan. 
Printed consent forms in Urdu and English 

were given to every participant to sign their 
consent. A convenient sampling technique 

was used to collect data from the weight-
lifters recruited in this study.  
 

The sample size for this study was projected 
to be 240 by considering a 90% confidence 

interval and 10% response rate.21 The 
following formula was utilized for calculating 
the sample size, n= z2 x (1-p)/e2 where n is 

population size 3000, e is the margin of error 
(percentage in decimal form) 5% and z is the z 

score. Weight-lifters of age between 18 years 
to 45 years, both gender and those who 
worked out at least three times per day, 

participated previously in university or local 
weight-lifting competitions and took part in 

weight-lifting regimes for their fitness and 
well-being were included in this study.22 
Those weight lifters were excluded from this 

study who had a previous history of comorbid 
conditions such as liver, cardiac and 

neurological diseases, for example, ischemic 
heart diseases, hepatitis and cerebellar 
disease.22  

 
For collecting data Nordic musculoskeletal 

questionnaire was used. This scale is used to 
determine the universal complaints of  
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musculoskeletal disorders in epidemiological 
cross-sectional studies and surveys by the 

Nordic Council of Ministers. The validity and 
reliability of this tool are very well established 

and recognized in the literature.23 The socio-
demographic forms and the questionnaire 
were filled out to gather data. The data was 

analyzed using Statistical Package for Social 
Sciences version 23. Descriptive Statistics was 

presented in the form of percentage, frequency  
and mean.  
 

Various graphs, tables and charts were used to 
represent the frequency, means and 

percentages. Fisher’s exact test was used to 
calculate the difference in the prevalence of 
pain in different regions of the body of the 

weight lifters. An odd ratio was used to 
determine the risk involved for each joint of 

the body. Logistic regression was employed to 
calculate the confidence interval.  
 

RESULTS  

 

Tables II and III showed that the relation 
between the spine (upper and lower back) and 
  

 

peripheral joints along with an odd ratio (OR) 
that indicates that pain in one joint increases 

the risk of pain in the other joint. A strong 
relationship was found between the spine and 

shoulder, hip and knee respectively while the 
pain in the knee, elbow and ankle was not 
significantly associated with the high risk of 

pain in the spine.  
 

DISCUSSION 

 
The results of this current cross-sectional 

study showed us that there is a higher rate of 
prevalence of neck pain among weight-lifters 

of Lahore. About 202 out of 240 weight-lifters 
reported neck pain with a prevalence of 
84.16%. The other studies also found a similar 

relationship between weight-lifters and pain in 
the neck and lifetime prevalence rates were 

found to be around almost 48.3%. The 
literature indicated that pain in the neck is 
strongly associated with an athletic overuse 

injury. It has been also declared in previous 
studies and mentioned in the literature that 

pain in the cervical region is commonly 
associated with microtrauma and overuse 
 

Table I: Frequency and Prevalence of Musculoskeletal Pain in Weight-lifters 

 
  

Body Region Frequency 
Percentage 

(%) 

Shoulder 213 88.75 

Elbow 203 84.58 

Neck 202 84.16 

Wrist/Hands  202 84.16 

Upper Back 221 92.08 

Lower Back 221 92.08 

Hips  224 93 

Knees 223 92.9 

Ankles/Feet 53 22.08 
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Table II: Relationship of Pain in Joints During the Last Week 

 

 

Variables  p-value  
Odd Ratio  

(95% Confidence Interval) 

Neck versus Shoulders 0.010 5.56 (1.58–19.49) 

Neck versus Hips 0.004 12.73 (2.13–76.12) 

Neck versus Knees 0.016 5.40 (1.31–22.25) 

Wrists versus Thoracic Spine 0.019 17.60 (1.73–178.76) 

Wrists versus Hips 0.043 12.00 (1.63–88.29) 

Thoracic versus Lumbar Spine  0.009 6.87 (1.62–29.09) 

Lumbar Spine versus Hips 0.0006 N.A 

Lumbar Spine versus Knees 0.030 4.69 (1.16–19.00) 

 
 

Table III: Relationship of Pain Between Joints During the Last Year 

 

 

Variable  p-value  
Odd Ratio  

(95% Confidence 

Interval) 

Neck versus Shoulders 0.019 4.18 (1.37–12.71) 

Neck versus Elbows 0.056 4.36 (0.99–19.32) 

Neck versus Thoracic Spine  0.0002 11.69 (1.54–88.58) 

Neck versus Lumbar Spine 0.045 3.58 (0.94–13.68) 

Elbows versus Wrists  0.003 16.50 (2.51–108.64) 

Elbows versus Ankles 0.008 7.24 (1.86–28.11) 

Wrists versus Thoracic Spine  0.051 6.56 (1.17–36.84) 

Wrists versus Hips 0.019 8.96 (1.75–45.91) 

Wrist versus Ankles 0.040 6.83 (1.38–33.96) 

Thoracic versus Lumbar Spine  0.003 9.47(1.90–47.28) 

Lumbar Spine versus Hips 0.043 8.44 (0.85–83.61) 
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studies and mentioned in the literature that 
pain in the cervical region is commonly 

associated with microtrauma and overuse 
injuries among the best athletes.24,25 The 

current study coincides with these previous 
findings and showed us a high prevalence of 
musculoskeletal pain in the back region of 

weight-lifters (Table I). Literature also proves 
to us that some sports impose severe demands 

on the back region of the human body. 
Therefore, musculoskeletal injuries at the back 
are very much common among weight-lifters. 

The findings of magnetic resonance images 
also verified that abnormalities in the back and 

spinal region such as reduction in disc height, 
disc bulge and Schmorl’s nodes very common 
among weight-lifters.25,26  

 
The current study supports all these findings 

showing a high prevalence rate of 92.08% of 
musculoskeletal pain in the back region of the 
weight-lifters. The above researchers also 

concluded that the growth of spurs is 
commonly observed in overuse injuries., 

which means that most of the injuries are 
already at the borderline. Over time sports and 
exercise often lead to deterioration with 

aging.27-29 Sometimes it gets impossible to 
find out the exact diagnosis of the patients, 

therefore this current study only reported the 
frequency and prevalence of musculoskeletal 
pain in weight-lifters.  

 
There are few studies present in the literature 

that showed a higher rate of prevalence of 
elbow pain and disorders. The reason for this 
higher prevalence of pain in elbows in athletes 

is mostly due to involved overhead 
activities.24,30 This current study strongly 

agrees with this fact that the pain in wrist and 
injuries were also quite common among 
weight-lifters as compared to other 

athletes.30,31 This current study determined the 
prevalence of hip pain among weight-lifters 

which came out to be 93%. No previous study 
was conducted specifically to measure the 

prevalence of hip injuries among weight-
lifters. This current study found out the 

prevalence of pain in the hips of this 
population.  

 
The prevalence of musculoskeletal pain in the 
ankles and feet of the weight-lifters was 

22.08%. Some other studies also showed us 
similar findings.24,32,33 This is an interesting 

fact that the prevalence of pain in the ankle 
and feel is less than in other athletes, 
specifically runners who run on hard 

surfaces.24 This current study also showed that 
there is a strong relationship between pain in 

the spine and other parts of the body of the 
weight-lifters (Tables II & III).  
 

This study also recommends future 
researchers determine the pattern of this pain 

to completely comprehend these findings. One 
finding of our current study is very important 
and interesting that is the relationship between 

spinal and hip pain. This relationship might be 
recognized as a hip-spine syndrome. Future 

researchers are recommended to work on and 
elaborate on this relationship in details among 
this population of weight-lifters.34-36 The 

above-mentioned correlation was also 
recognized in the earlier case study.  

 
A case study elaborated that sudden and acute 
pain in the gluteal region of the body is a 

result of a disc lesion. Their study suggested 
that the functioning of the lumbopelvic region 

is convolutedly associated with hip pain due to 
its close immediacy and nearness to this 
region.37 This current study coincides with 

their findings as well. Talking about the body 
areas anatomically which are at a higher risk 

of injury during weight lifting is the lower 
back, upper back, knees, shoulders, elbows 
and wrists/hands, especially considering 

leisure weight-lifting activities.15,17 Most of 
the injuries were reported to have occurred in 

the upper extremity, most commonly in the 
shoulder and lower back.17,19,20 This current  
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study strongly agrees with this fact as this 

current study shows a higher rate of 
prevalence of pain in this region and proves 

these findings to be true. The results and 
findings of this current study should be 
interpreted cautiously as the sample size of 

this study is small and there are certain 
chances that relationships that might exist but 

not very well established through the current 
study. Consequently, there is a chance of error 
type II, even though the rate of response of 

this current study was brilliant.  
 

Future researchers are recommended to 
conduct studies to find out the prevalence of 
pain in the spine and proximal joints among 

weight-lifters and other athletes. As this might 
further emphasize the need to take preventive 

measures for the weight-lifters and other 
athletes to prevent future chronic and life-
threatening injuries.  

 
This current study recommends health- 

professional workers and physiotherapists 
providing more guidance and information to 
the weight-lifters about the proper 

biomechanics and ergonomics of their body 
postures and body positioning during weight-

lifting and their weight-lifting environment 
respectively so that they can be saved from 
chronic, prolonged and life-threatening 

musculoskeletal injuries.  
 

Future researchers are recommended to 
conduct a study with a rather greater sample 
size and covering more area geographically 

for more generalized results. A study with 
random sampling on a larger scale must be 

conducted in the future. Considering this 
population of weight- lifting future researchers 
are recommended to include a psychosocial 

assessment of this population as well as 
outcome measures to determine the other 

factors which might be associated with these  
 

 
kinds of musculoskeletal signs and symptoms. 

The limitation of this study was that this 
survey did not include information about the 

psychosocial aspect of the weight-lifters, this 
was substantial information that was left out 
which might have caused a reduction in the 

genuine impact of the musculoskeletal injury.  
 

CONCLUSION 

 
This current study concludes that there is a 

high prevalence of musculoskeletal pain 
among weight lifters in shoulders, elbows, 

wrists and hands, upper/lower back, neck, 
knee and hip joints. This study also concludes 
that there is a strong association between 

musculoskeletal pain in the spine and 
shoulder, knee and hip respectively. While 

pain in the elbow, knee and ankles is not 
significantly associated with a higher risk of 
pain in the spinal region which designates that 

pain in the spine does not increase the risk of 
pain in these regions.   

 

DECLARATIONS 

 

Consent to participate: Written consent had 
been taken from patients. All methods were 

performed following the relevant guidelines 
and regulations.  
Availability of data and materials: Data will 

be available on request. The corresponding 
author will submit all dataset files. 

Competing interests: None  
Funding: No funding source is involved. 
Authors' contributions: All authors read and 

approved the final manuscript.  
 

REFERENCES 

 
1. Junge A, Engebretsen L, Mountjoy ML, 

et al. Sports injuries during the summer Olympic 

Games 2008. The American journal of sports 
medicine 2009; 37(11): 2165-72. 

 



DOI: 10.55735/hjprs. v3i4.141 

                               Musculoskeletal Pain among Weight lifters 

 
  
 

Asghar Z et al. 

 

The Healer Journal | April Issue | Volume 3 - Issue 4 | Pg. 494 

 

 
2. Haskell WL, Lee I-M, Pate RR, et al. 

Physical activity and public health: updated 

recommendation for adults from the American 
College of Sports Medicine and the American 

Heart Association. Circulation 2007; 116(9): 
1081. 

3. Hoogendoorn WE, Van Poppel MN, 

Bongers PM, Koes BW, Bouter LM. Physical 
load during work and leisure time as risk factors 

for back pain. Scandinavian journal of work, 

environment & health 1999: 387-403. 
4. Ratamess NA, Alvar BA, Evetoch TE, et 

al. Progression models in resistance training for 
healthy adults. Medicine and science in sports 

and exercise 2009; 41(3): 687-708. 

5. Gross ML, Brenner SL, Esformes I, 
Sonzogni JJ. Anterior shoulder instability in 

weight lifters. The American journal of sports 

medicine 1993; 21(4): 599-603. 
6. Hartmann H, Wirth K, Klusemann M. 

Analysis of the load on the knee joint and 

vertebral column with changes in squatting 
depth and weight load. Sports medicine 2013; 

43: 993-1008. 
7. Keogh JW, Winwood PW. The 

epidemiology of injuries across the weight-

training sports. Sports medicine 2017; 47(3): 
479-501. 

8. Muonwe C, Nwobi S, Alumona C, 

Okeke C, Nwanne C. Prevalence and Pattern of 
Musculoskeletal Injuries among Recreational 

Weightlifters in Nnewi, Nigeria. Int J Sports 
Exerc Med 2021; 7: 202. 

9. Busche K. Neurologic disorders 

associated with weight lifting and bodybuilding. 
Neurologic clinics 2008; 26(1): 309-24. 

10. Hurley KS, Flippin KJ, Blom LC, Bolin 

JE, Hoover DL, Judge LW. Practices, perceived 
benefits, and barriers to resistance training 

among women enrolled in college. International 

journal of exercise science 2018; 11(5): 226. 
11. Faigenbaum AD, Myer GD. Resistance 

training among young athletes: safety, efficacy 
and injury prevention effects. British journal of 

sports medicine 2010; 44(1): 56-63. 

 

 

 
12. Hashmi A, Waseem A, Jabeen F, 

Manzoor S, Batool A, Kamal F. Disability 

Associated with Shoulder Pain during Life Span 
of Competitive Swimmers; A Cross-sectional 

study: Disability Associated with Shoulder Pain 
in Swimmers. The Healer Journal of 

Physiotherapy and Rehabilitation Sciences 

2022; 2(2): 139-45. 
13. Westcott WL. Resistance training is 

medicine: effects of strength training on health. 

Current sports medicine reports 2012; 11(4): 
209-16. 

14. Fisher J, Steele J, Bruce-Low S, Smith 
D. Evidence based resistance training 

recommendations. Medicina Sportiva 2011; 

15(3): 147-62. 
15. Gray SE, Finch CF. Epidemiology of 

hospital-treated injuries sustained by fitness 

participants. Research quarterly for exercise and 
sport 2015; 86(1): 81-7. 

16. Weisenthal BM, Beck CA, Maloney 

MD, DeHaven KE, Giordano BD. Injury rate 
and patterns among CrossFit athletes. 

Orthopaedic journal of sports medicine 2014; 
2(4): 2325967114531177. 

17. Kerr ZY, Collins CL, Dawn Comstock 

R. Epidemiology of weight training-related 
injuries presenting to United States emergency 

departments, 1990 to 2007. The American 

Journal of Sports Medicine 2010; 38(4): 765-71. 
18. Grier T, Brooks RD, Solomon Z, Jones 

BH. Injury risk factors associated with weight 
training. Journal of strength and conditioning 

research 2022; 36(2): e24-e30. 

19. Fares MY, Fares J, Salhab HA, Khachfe 
HH, Bdeir A, Fares Y. Low back pain among 

weightlifting adolescents and young adults. 

Cureus 2020; 12(7). 
20. Kolber MJ, Beekhuizen KS, Cheng M-

SS, Hellman MA. Shoulder injuries attributed to 

resistance training: a brief review. The Journal 
of Strength & Conditioning Research 2010; 

24(6): 1696-704. 
 

 



DOI: 10.55735/hjprs. v3i4.141 

                               Musculoskeletal Pain among Weight lifters 

 
  
 

Asghar Z et al. 

 

The Healer Journal | April Issue | Volume 3 - Issue 4 | Pg. 495 

21. Kee D, Seo SR. Musculoskeletal 

disorders among nursing personnel in Korea. 
International Journal of Industrial Ergonomics 

2007; 37(3): 207-12. 

22. Merlino LA, Rosecrance JC, Anton D, 
Cook TM. Symptoms of musculoskeletal 

disorders among apprentice construction 
workers. Applied occupational and 

environmental hygiene 2003; 18(1): 57-64. 

23. Pugh JD, Gelder L, Williams AM, 
Twigg DE, Wilkinson AM, Blazevich AJ. 

Validity and reliability of an online extended 

version of the Nordic Musculoskeletal 
Questionnaire (NMQ‐E2) to measure nurses' 

fitness. Journal of clinical nursing 2015; 24(23-
24): 3550-63. 

24. Jonasson P, Halldin K, Karlsson J, et al. 

Prevalence of joint-related pain in the 
extremities and spine in five groups of top 

athletes. Knee Surgery, Sports Traumatology, 

Arthroscopy 2011; 19: 1540-6. 
25. Lundin O, Hellström M, Nilsson I, 

Swärd L. Back pain and radiological changes in 

the thoraco‐lumbar spine of athletes. A 
long‐term follow‐up. Scandinavian journal of 

medicine & science in sports 2001; 11(2): 103-
9. 

26. Baranto A, Hellström M, Cederlund C-

G, Nyman R, Swärd L. Back pain and MRI 
changes in the thoraco-lumbar spine of top 

athletes in four different sports: a 15-year 

follow-up study. Knee Surgery, Sports 
Traumatology, Arthroscopy 2009; 17: 1125-34. 

27. Fehrman DA, Orwin JF, Jennings RM. 
Suprascapular nerve entrapment by ganglion 

cysts: a report of six cases with arthroscopic 

findings and review of the literature. 
Arthroscopy: The Journal of Arthroscopic & 

Related Surgery 1995; 11(6): 727-34. 

28. Leider JD, Derise OC, Bourdreaux KA, 
et al. Treatment of suprascapular nerve 

entrapment syndrome. Orthopedic reviews 

2021; 13(2). 

29. Miura K, Tsuda E, Ishibashi Y. 

Glenohumeral rotational deficit and 
suprascapular neuropathy in the hitting shoulder 

in male collegiate volleyball players. Progress in 

Rehabilitation Medicine 2019; 4: 20190002. 
30. Ercan S. Bilateral Distal Radius 

Epiphyseal Fracture in an Adolescent 
Weightlifter: Case report. Spor Hekimligi 

Dergisi/Turkish Journal of Sports Medicine 

2020; 55(1). 
31. Gumbs VL, Segal D, Halligan JB, 

Lower G. Bilateral distal radius and ulnar 

fractures in adolescent weight lifters. The 
American journal of sports medicine 1982; 

10(6): 375-9. 
32. Pommering TL, Kluchurosky L, Hall 

SL. Ankle and foot injuries in pediatric and 

adult athletes. Primary Care: Clinics in Office 
Practice 2005; 32(1): 133-61. 

33. Marron CD, McKay D, Johnston R, 

McAteer E, Stirling WI. Pseudo-aneurysm of 
the anterior tibial artery, a rare cause of ankle 

swelling following a sports injury. BMC 

emergency medicine 2005; 5: 1-4. 
34. Burns SA, Mintken PE, Austin GP. 

Clinical decision making in a patient with 
secondary hip-spine syndrome. Physiotherapy 

theory and practice 2011; 27(5): 384-97. 

35. Dutton R. A Review of Hip-Spine 
Syndrome. Current Physical Medicine and 

Rehabilitation Reports 2019; 7: 264-74. 

36. Fogel GR, Esses SI. Hip spine 
syndrome: management of coexisting 

radiculopathy and arthritis of the lower 
extremity. The Spine Journal 2003; 3(3): 238-

41. 

37. Harris-Hayes M, Sahrmann SA, Van 
Dillen LR. Relationship between the hip and 

low back pain in athletes who participate in 

rotation-related sports. Journal of sport 
rehabilitation 2009; 18(1): 60.

 


