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Prevalence of and risk factors for lower back pain in
university basketball players
Jin Hwan Kim, Gyu Heon Lee, Sung Tan Cho
Department of Orthopaedic Surgery, Inje University Ilsan Paik Hospital, Goyang, Korea

Background: Few studies have specifically addressed the prevalence of and risk factors for lower back pain (LBP) in basketball players. This study aims to investigate the prevalence of and risk factors for LBP in a sample of university-level
basketball players in Korea.
Methods: A total of 63 basketball players of five universities in Korea were included in the study. A survey was conducted
in athletes using a self-administered questionnaire. The questionnaire included items such as age, height, weight, career
length, amount of training, LBP intensity, history of LBP throughout the lifetime, history of lower back injury, frequency
of LBP in the past year, and smoking and drinking (i.e., alcohol consumption) history. To analyze risk factors for LBP, the
LBP and non-LBP groups were compared using multiple regression analysis.
Results: Of the 63 athletes, 53 (84.1%) had LBP throughout their lifetime (lifetime prevalence), and 44 (69.8%) had LBP in
the past year (one-year prevalence). Multiple regression analysis revealed that daily training time (P = 0.034; odds ratio
[OR], 1.706) and history of lower back injury (P = 0.048; OR, 9.834) were the main risk factors for LBP.
Conclusion: The prevalence of LBP was relatively high in Korean university basketball players. Risk factors for LBP included daily training duration and history of lower back injury. For the back health of basketball players, it is necessary to
control the amount of training and prevent lower back injury.
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INTRODUCTION
Basketball is a popular sport enjoyed by many individuals worldwide [1]. Due to the fast and aggressive pace
of the sport, including sudden turns, stops, jumps, and
landings, basketball players are susceptible to musculoskeletal injuries [1,2]. These actions can exert significant
load on the lower back, which may cause lower back pain
(LBP) [3]. Many studies have focused on knee, ankle, and
shoulder injuries in basketball players [4,5]. However, few
have investigated lower back injury, although some have
reported that LBP frequently occurs in these athletes due
to the aggressive and dynamic nature of the sport [6,7].
Among all injuries, Drakos et al. [8] found that lumbar
spine injuries accounted for 10% of injuries, following
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ankle injuries (14%), in players in the National Basketball
Association (NBA) over a 17-year period.
Although few studies have investigated the risk factors
associated with LBP in basketball players, it is generally
believed that sex, age, body mass index (BMI), and intensity/frequency of training play a significant role [9–12].
Moreover, basketball players, who are generally taller and
heavier than the general population [13], often have LBP
during long activity periods. Nevertheless, few studies
have specifically addressed the prevalence of and risk factors for LBP in basketball players [1,14].
In addition to the direct impact of back injury on general health, the indirect effect of this injury could result in
an irreversible loss of future young athletes [15]. Therefore, understanding the epidemiology and risk factors
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for LBP in university basketball players is an important
step in the development of evidence-based interventions
aimed at reducing or preventing LBP in young athletes.
The present study aimed to investigate the prevalence
of and risk factors for LBP in university-level basketball
players in Korea.

METHODS
Study design and participants
The present study was approved by Ilsan Paik Hospital’s
Institutional Review Board (approval number: 202110-025). Basketball players from the physical education departments of five universities (Yonsei University,

Sungkyunkwan University, Hanyang University, Myongji
University, and Kyunghee University), located in metropolitan areas, responded to the survey. The survey was
administered to all grades of the five university basketball
teams. A total of 63 basketball players were included in
the study, and those who did not respond to the questionnaire were excluded. All procedures followed were
in accordance with the ethical standards of the research
committee of Ilsan Paik Hospital and with the Helsinki
Declaration. Written informed consent was obtained
from the basketball players.
Similar to several previous studies, LBP was defined as “a
complaint of discomfort and pain around the lower back,
which hinders basketball training, regardless of the pres-

Fig. 1. Self-administered questionnaire.
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ence or absence of radiating pain to the lower extremity”
[14]. Therefore, all pain originating from the spinal column (disk, vertebral body, facet joint) or spinal muscles
due to repeated microtrauma was included in the definition of LBP [16].

test or one-way analysis of variance. A linear-by-linear
association method was used to determine whether the
ratio of independent variables (history of LBP and lower
back injury, drinking history) increased as the frequency
of LBP increased. The Mann–Whitney test was used to
analyze data that were not normally distributed.

Data acquisition
A survey was conducted in athletes using a self-administered questionnaire (Fig. 1) based on previous studies [2,7]. The questionnaire included items such as age,
height, weight, career length, amount of training, LBP
intensity, history of LBP throughout the lifetime (lifetime
prevalence), history of lower back injury, frequency of
LBP in the past year, and smoking and drinking (i.e., alcohol consumption) history. The exact pain location was
marked on the questionnaire to identify the presence or
absence of LBP at the exact anatomical location. The LBP
intensity was rated as 0 (no pain) to 5 (worst pain imaginable). Functional impairment of the activities of daily
living due to LBP was evaluated using the Oswestry Disability Index (ODI) questionnaire [17].

Table 1. Characteristics of university basketball players in Korea (n = 63)
Parameter

53

Presence of LBP in the past year
Height (cm)

Statistical analysis
LBP frequency in the past year was assessed with reference to the date of the questionnaire and classified as frequent pain (≥ 3 times), rare pain (< 3 times), and no pain.
The three groups were analyzed using the Kruskal–Wallis

Value

History of LBP

44
187.8 (173.2–207.0)

Weight (kg)

85.0 (66–115)

Body mass index (kg/m2)

24.0 (20.8–31.5)

Age (y)

22 (20–24)

Career length (y)

8.8 (3–15)

Training day per week (day/wk)

6.4 (5–7)

Daily training time (h/day)

6.1 (2–9)

Weekly training time (h/wk)

39.3 (12–63)

LBP intensity (0–5)

1.7 (0–5)

ODI score (0–100)

11.6 (0–50)

History of lower back injury

14

Smoking

0

Alcohol

11

Values are presented as number only or mean (range).
LBP, lower back pain; ODI, Oswestry Disability Index.

Table 2. Comparison of LBP frequency in the past year
Frequent

Rare

None

Total

Parameter

21

23

19

P-value
-

History of LBP

21

23

9

<0.001a)

Height (cm)

190.0 (178–207)

186.7 (175–201)

186.7 (173–200)

0.258b)

Weight (kg)

87.3 (67–115)

84.9 (71–103)

82.5 (66–100)

0.327b)

Body mass index (kg/m2)

24.1 (21–32)

24.3 (22–26)

23.6 (21–25)

0.356b)

Age (y)

22 (20–23)

22 (20–24)

21 (20–24)

0.611c)

Career length (y)

8.7 (3–15)

8.9 (4–11)

8.9 (4–12)

0.848c)

Training day per week (day/wk)

6.5 (6–7)

6.4 (5–7)

6.4 (5–7)

0.991c)

Daily training time (h/day)

6.7 (4–9)

6.0 (2–9)

5.6 (4–7)

0.009c)

Weekly training time (h/wk)

43.4 (24–56)

38.5 (12–63)

35.9 (25–46)

0.030c)

LBP intensity (0–5)

2.3 (1–5)

1.8 (1–4)

0.7 (0–3)

<0.001c)

ODI score (0–100)

19.0 (2–50)

11.5 (2–50)

3.4 (0–22)

<0.001c)

History of lower back injury

7

6

1

0.053a)

Smoking

0

0

0

-

Alcohol

6

4

1

0.061a)

Values are presented as number only or mean (range).
LBP, lower back pain; ODI, Oswestry Disability Index; -, not available.
a)
Linear-by-linear association. b)One-way analysis of variance. c)Kruskal–Wallis test.
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(range, 12–63 h/wk). The average ODI score was 11.6
(range, 0–50). The average LBP intensity was 1.7/5 (range,
0–5). Fourteen players had a history of lower back injury.
None of the 63 athletes smoked, although 11 players consumed alcohol (Table 1).
In comparing the three groups according to LBP frequency in the past year, history of LBP, and daily and
weekly hours of training, LBP intensity and ODI score
were significantly different among the three groups. The
average daily training durations were 6.7, 6.0, and 5.6
hours, and weekly training durations were 43.4, 38.5, and
35.9 hours in the frequent, rare, and non-LBP groups,
respectively. Moreover, the ODI scores were 19.0, 11.5,
and 3.4, and LBP intensities were 2.3, 1.8, and 0.7 in the
frequent, rare, and non-LBP groups, respectively (Tables
2, 3).
In comparing the LBP and non-LBP groups in the past

To analyze risk factors for LBP, the LBP and nonLBP groups were compared using multiple regression
analysis. Statistical analyses were performed using SPSS
software version 20.0. (IBM Corp., Armonk, NY, USA).
Statistical significance was set at a P-value < 0.05.

RESULTS
The mean age of the 63 basketball players included in the
present study was 22 years (range, 20–24 y). The mean
height and weight of the cohort were 187.8 cm (range,
173.2–207.0 cm) and 85.0 kg (range, 66–115 kg), respectively. The average BMI was 24.0 kg/m2 (range, 20.8–31.5
kg/m2), which was normal. Of the 63 athletes, 53 (84.1%)
had LBP throughout their lifetime (lifetime prevalence),
and 44 (69.8%) had LBP in the past year (one-year prevalence). The players had an average basketball career of
8.8 years (range, 3–15 y) and trained for an average of 6.1
hours per day (range, 2–9 h/day) and 39.3 hours per week

Table 4. Comparison of players with and without LBP in the past year
Parameter

Table 3. Mann–Whitney test in the three pain groups
Parameter

Value

P-value
Frequent

Rare

6.7 (4–9)

-

0.035

Rare

6.0 (2–9)

0.035

-

None

5.6 (4–7)

0.002

0.035

Weekly training time (h/wk)
Frequent

43.4 (24–56)

-

0.019

Rare

38.5 (12–63)

0.019

-

None

35.9 (25–46)

0.001

0.096

Frequent

2.3 (1–5)

-

0.016

1.8 (1–4)

0.016

-

None

0.7 (0–3)

<0.001

<0.001

Frequent

19.0 (2–50)

-

0.005

Rare

11.5 (2–50)

0.005

-

None

3.4 (0–22)

<0.001

<0.001

Total

44

19

-

History of LBP

44

9

<0.001a)
0.450b)

188.3 (175–207) 186.7 (173–200)
86.0 (67–115)

82.5 (66–100)

0.203b)

Body mass index (kg/m2)

24.2 (21–32)

23.6 (21–25)

0.161b)

Age (y)

22 (20–24)

21 (20–24)

0.299b)

Career length (y)

8.8 (3–15)

8.9 (4–12)

0.820b)

Training day per
week (day/wk)

6.5 (5–7)

6.4 (5–7)

0.838b)

Daily training time
(h/day)

6.3 (2–9)

5.6 (4–7)

0.011b)

40.8 (12–63)

36.0 (25–46)

0.046b)

LBP intensity (0–5)

2.1 (1–5)

0.7 (0–3)

<0.001b)

ODI score (0–100)

15.1 (2–50)

3.4 (0–22)

<0.001b)

13

1

0.047a)

Smoking

0

0

-

Alcohol

10

1

0.150a)

History of
lower back injury

ODI score

P-value

Weight (kg)

Weekly training time
(h/wk)

LBP intensity
Rare

Non-LBP

Height (cm)

Daily training time (h/day)
Frequent

LBP

Values are presented as number only or mean (range).
LBP, lower back pain; ODI, Oswestry Disability Index; -, not available.
a)
Fisher’s exact test. b)Student’s t-test.

Values are presented as mean (range).
LBP, lower back pain; ODI, Oswestry Disability Index; -, not available.

Table 5. Risk factors for lower back pain
Variable

B

SE

P-value

OR

95% CI

Daily training time (h/day)

0.534

0.252

0.034

1.706

1.040–2.797

History of lower back injury (n)

2.286

1.157

0.048

9.834

1.017–95.051

SE, standard error; OR, odds ratio; CI, confidence interval.
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year, there were significant differences in history of LBP,
daily and weekly training duration, intensity of LBP, ODI
score, and history of lower back injury. The average daily
training durations were 6.3 hours (LBP group) and 5.6
hours (non-LBP group), and the weekly training durations were 40.8 hours (LBP group) and 36.0 hours (nonLBP group). LBP intensity was 2.1 (LBP group) and 0.7
(non-LBP group). The ODI scores were 15.1 (LBP group)
and 3.4 (non-LBP group). Thirteen players in the LBP
group had a history of lower back injury, while only one
player in the non-LBP group had such a history. There
were no statistically significant differences between the
two groups in terms of age, height, weight, BMI, average
career length, number of training days per week, and
smoking and alcohol history (Table 4).
BMI, daily and weekly training duration, history of
lower back injury, and drinking history were analyzed using multiple regression analysis, which revealed that daily
training duration (p = 0.034; odds ratio [OR], 1.706) and
history of lower back injury (p = 0.048; OR, 9.834) were
the main risk factors for LBP (Table 5).

DISCUSSION
Approximately 1.1% to 30% of athletes complain of LBP
[18]. In basketball, specifically, LBP is a major cause of
physical disability, and approximately 15% of basketball
players are unable to play due to LBP [19]. According to
the results of our study, a relatively high one-year prevalence (69.8%) and lifetime prevalence (84.1%) of LBP
were observed in university basketball players in Korea.
Daily training duration and history of lower back injury
were the main risk factors for LBP.
In a previous study by Farahbakhsh et al. [6], the prevalence of LBP in athletes competing in five different sports,
including basketball, was analyzed. The one-year prevalence and lifetime prevalence of LBP in basketball players
were 50% and 63.46%, respectively, which were highest
among all other athletes. However, the average age of the
athletes was 16.0 years, and the weekly training duration
was 11.6 hours, which were significantly younger and
shorter than those in our study (22 y and 39.3 h, respectively), precluding direct comparisons. Moreover, from
the results of a previous study involving female university
students, the one-year prevalence and lifetime prevalence of LBP in basketball players were 47.9% and 68.6%,
respectively [7]. The mean age was 22.7 years, which was
similar to that in our study (22.0 years). However, this
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study included only women, and the average training
time per week was only 5.2 hours, which was significantly
shorter than that in our study (39.3 h). Because there
were no studies that showed similar characteristics of the
basketball players in our study, direct comparison of the
prevalence of LBP is difficult. However, the longer daily
training time was believed to be the primary reason for
the high prevalence of LBP in university basketball players in Korea.
The main cause of LBP in basketball players is the impact of dynamic movement on the intervertebral disc [8].
In athletes, most lumbar injuries affect the soft tissues,
and lumbar sprains and strains are extremely common
[8]. Most lumbar sprains heal spontaneously without
special treatment [20]. However, intervertebral disc injuries often cause persistent LBP in athletes [8]. Therefore,
it is necessary to devote attention to disk degeneration
with regard to LBP in basketball players. Drakos et al.
[8] reported that disk degeneration accounted for 3.6%
of total games missed in the NBA over a 17-year period.
Considering that disc degeneration accounts for 0.95%
of the total injuries in basketball, disc degeneration has a
considerably large impact on player efficiency ratings [21].
Degenerative changes in the intervertebral discs are more
likely to occur in cases of exercise that exert significant repetitive load on the lower back, such as horse riding, volleyball, and wrestling [14,22]. In basketball players, loads
are applied to the intervertebral discs by landing after
jumping, twisting, or performing repeated hyperextension motions, and LBP is common [1,2]. As such, basketball players are more susceptible to degeneration of the
intervertebral discs due to the nature of their activity and,
thus, have LBP more often.
According to a previous systematic review investigating
the epidemiology of LBP, risk factors for LBP may vary depending on the type of exercise. The amount of training
can be a risk factor for LBP in speed skaters and rowers,
but not in soccer or hockey players [23,24]. The present
study found that daily training duration was a risk factor
for LBP in basketball players. Contrary to our expectations, the average career length and training days per
week were not associated with LBP. This is probably because university basketball players are almost the same
in terms of their basketball careers and the number of
training days per week. Based on the results of our study,
excessive daily training duration should be avoided for
basketball players’ back health. In the future, it may be
necessary to recommend appropriate daily training times
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for university basketball players to prevent LBP.
Previous studies have shown that previous lower back
injury is an important risk factor for future episodes of
LBP and disability [25]. Our study also showed that a
history of lower back injury, along with daily training
duration, was a risk factor for LBP. All players who had
both LBP and history of lower back injury received active
treatment, such as physical therapy, injection treatment,
and/or medication. Moreover, individuals who had LBP
even once in the past exhibited a higher frequency of LBP
in the past year. The intensity of LBP was directly proportionate to the frequency of LBP. It is important to prevent
lower back injury in advance because a history of lower
back injury can be a risk factor for frequent and severe
LBP.
Height, weight, and BMI are usually associated with
back pain [11,12]. However, according to the results of
this study, these factors were not associated with LBP in
basketball players. This is probably because the study was
conducted on generally tall and heavy university basketball players.
In our study, 11 (17.5%) basketball players reported a
history of alcohol consumption. Excessive alcohol consumption predisposes the individual to diseases, such as
cardiovascular disease, hepatic disease, and cancer [26].
However, similar to a previous study reporting that alcohol consumption is not related to LBP [27], our study also

showed that there was no significant difference in drinking history between the LBP and non-LBP groups.
None of participants in this study were smokers. Therefore, statistical analysis was not possible. However, smoking is known to be an important factor for degenerative
changes of the intervertebral discs and pain onset [28].
Because smoking can be a risk factor for many diseases,
basketball players, who are susceptible to disk degeneration due to the nature of the sport, should not smoke to
maintain healthy intervertebral discs.
This study provides new information about LBP in university basketball players in Korea. Although this study
had a small sample size and was limited by a questionnaire based on simple clinical symptoms, it is meaningful
in that it was the first to investigate LBP specifically in
university basketball players in Korea.
In conclusion, the prevalence of LBP was relatively high
in Korean university basketball players. Risk factors for
LBP included daily training duration and history of lower
back injury. For the back health of basketball players, it is
necessary to control the amount of training and prevent
lower back injury.

CONFLICT OF INTEREST
No potential conflict of interest relevant to this article was
reported.

REFERENCES
1. Rossi MK, Pasanen K, Heinonen A, et al. Incidence and risk factors for back pain in young floorball and basketball players: a
prospective study. Scand J Med Sci Sports 2018;28:2407-15.
2. Pasanen K, Rossi M, Parkkari J, et al. Low back pain in young
basketball and floorball players. Clin J Sport Med 2016;26:37680.
3. Karahan A, Kav S, Abbasoglu A, Dogan N. Low back pain: prevalence and associated risk factors among hospital staff. J Adv
Nurs 2009;65:516-24.
4. Kilic Ö, Van Os V, Kemler E, Barendrecht M, Gouttebarge V. The
‘Sequence of Prevention’ for musculoskeletal injuries among
recreational basketballers: a systematic review of the scientific
literature. Phys Sportsmed 2018;46:197-212.
5. Newman JS, Newberg AH. Basketball injuries. Radiol Clin North
Am 2010;48:1095-111.
6. Farahbakhsh F, Akbari-Fakhrabadi M, Shariat A, et al. Neck pain
and low back pain in relation to functional disability in different
sport activities. J Exerc Rehabil 2018;14:509-15.
7. Noormohammadpour P, Rostami M, Mansournia MA, Farahbakhsh F, Pourgharib Shahi MH, Kordi R. Low back pain status of

www.e-aosm.org

female university students in relation to different sport activities.
Eur Spine J 2016;25:1196-203.
8. Drakos MC, Domb B, Starkey C, Callahan L, Allen AA. Injury in
the national basketball association: a 17-year overview. Sports
Health 2010;2:284-90.
9. Fett D, Trompeter K, Platen P. Back pain in elite sports: a crosssectional study on 1114 athletes. PLoS One 2017;12:e0180130.
10. Bailey A. Risk factors for low back pain in women: still more questions to be answered. Menopause 2009;16:3-4.
11. Shiri R, Falah-Hassani K, Heliövaara M, et al. Risk factors for low
back pain: a population-based longitudinal study. Arthritis Care
Res (Hoboken) 2019;71:290-9.
12. Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-Juntura
E. The association between obesity and low back pain: a metaanalysis. Am J Epidemiol 2010;171:135-54.
13. Toselli S, Campa F, Maietta Latessa P, et al. Differences in maturity and anthropometric and morphological characteristics
among young male basketball and soccer players and nonplayers. Int J Environ Res Public Health 2021;18:3902.
14. Trompeter K, Fett D, Platen P. Prevalence of back pain in sports:

59

Jin Hwan Kim, et al. Lower back pain in university basketball players

a systematic review of the literature. Sports Med 2017;47:1183207.
15. Ackery AD, Detsky AS; editorial advisory team. Reducing lifelong
disability from sports injuries in children. CMAJ 2011;183:1235.
16. Panjabi MM. A hypothesis of chronic back pain: ligament subfailure injuries lead to muscle control dysfunction. Eur Spine J
2006;15:668-76.
17. Fairbank JC, Pynsent PB. The oswestry disability index. Spine
(Phila Pa 1976) 2000;25:2940-52; discussion 2952.
18. Dreisinger TE, Nelson B. Management of back pain in athletes.
Sports Med 1996;21:313-20.
19. Suk SI. Textbook of spinal surgery. 4th ed. Seoul: Newest Medical Publishing Company; 2017. p.881-5.
20. Gurd DP. Back pain in the young athlete. Sports Med Arthrosc
Rev 2011;19:7-16.
21. Minhas SV, Kester BS, Larkin KE, Hsu WK. The effect of an orthopaedic surgical procedure in the national basketball association.
Am J Sports Med 2016;44:1056-61.
22. Belavý DL, Albracht K, Bruggemann GP, Vergroesen PP, van
Dieën JH. Can exercise positively influence the intervertebral

60

disc? Sports Med 2016;46:473-85.
23. van Hilst J, Hilgersom NF, Kuilman MC, Kuijer PP, Frings-Dresen
MH. Low back pain in young elite field hockey players, football
players and speed skaters: prevalence and risk factors. J Back
Musculoskelet Rehabil 2015;28:67-73.
24. Newlands C, Reid D, Parmar P. The prevalence, incidence and
severity of low back pain among international-level rowers. Br J
Sports Med 2015;49:951-6.
25. Hincapié CA, Cassidy JD, Côté P. Is a history of work-related low
back injury associated with prevalent low back pain and depression in the general population? BMC Musculoskelet Disord
2008;9:22.
26. Braillon A. Alcohol: cardiovascular disease and cancer. J Am Coll
Cardiol 2018;71:582-3.
27. Leboeuf-Yde C. Alcohol and low-back pain: a systematic literature
review. J Manipulative Physiol Ther 2000;23:343-6.
28. Battié MC, Videman T, Gill K, et al. 1991 Volvo Award in clinical
sciences. Smoking and lumbar intervertebral disc degeneration: an MRI study of identical twins. Spine (Phila Pa 1976)
1991;16:1015-21.

www.e-aosm.org

