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Introduction 

In the general population the ep-
idemiology of low back pain has 
been well researched in numer-
ous scientific studies, but given 
the considerable methodological 
heterogeneity among the studies 
conducted, there is still a wide 
range between the prevalence 
and incidence values that are re-
ported in the literature.  

The lifetime prevalence for the 
general population was estimated 
to be more than 85%; The one-
year prevalence of Low Back Pain 
varies in a range of 1% to 83%. 
Estimates of the 1-year incidence 
of any episode of Low Back Pain 
are in a range of 1.5% to 36%, 
with an average of 5% per year 
in the adult population. Despite 
this, an accurate epidemiological 
estimate of the incidence and 

prevalence of lower back pain 
is necessary to understand the 
actual impact of the disease in 
the general population and an 
important basis on which to start 
for assessments concerning etio-
pathogenesis and other aspects 
of low back pain (2).

The relationship between low 
back pain and physical activity 
has been sought in numerous 
scientific studies and the impor-
tance of physical activity in the 
treatment of low back pain is uni-
versally accepted. Nonethe, the 
increase in physical activity was 
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suggested to be both a preventa-
tive factor and a possible risk 
factor for Low Back Pain. There is 
a great number of evidence that 
it correlates a high physical work-
load with lower back pain. For 
example, occupational exposure, 
strenuous workloads, frequent 
push-ups, twists or weightlifting, 
and high-intensity sports activity 
are known risk factors for Low 
Back Pain. At the same time, in-
activity and a sedentary lifestyle 
have been shown to be associat-
ed with the onset of the disease. 
In fact, many studies have shown 
that both excessively reduced 
physical activity and, on the 
contrary, too intense can be det-
rimental to spinal well-being, but 
the relationship between sport 
and Low Back Pain has not yet 
been adequately clarified (23).
Elite athletes having a higher fre-
quency and a higher degree of 
physical activity intensity have 
a higher risk of developing epi-
sodes of Low Back Pain. Frequent 
training and competitions subject 
athletes to a great commitment in 
terms of workload, thus determin-
ing a high level of stress of the 
musculoskeletal system, Varying 
according to the type of sport, 
this stress is particularly high in 
adolescence (14 years of age), 
that is, at the time of the start of 
many of the high-level compet-
itive activities , until it reaches 
its peak at the age at which the 
athlete has the highest level of 
competitive performance and 
over 40 years. 

The amount of workload on your 
back depends on duration, inten-
sity, frequency of training, type 
of sport, level of competition and 
training and rest periods during 
the year. However, the exact influ-
ence of the daily effort made by 
athletes on The Back Pain is not 
known.

It is universally recognized that 
sport has a positive impact on 
the health of the general pop-
ulation, but it has not yet been 
established what is the best 
dose-effect relationship. As in 
the general population, LBP in 
athletes represents an important 
socio-economic expense, reduc-
es the quality of life, limits sports 
performance and is one of the 
main causes of absence from 
training and sports competitions. 
In this context, the LBP is there-
fore an important topic of study 
for many sports medicine spe-
cialists, athletes, coaches and 
physiotherapists.
Understanding how sport in 
general and the specific type 
of sport, such as training and 
competitions, are associated 
with a higher or lower frequency, 
in terms of prevalence and inci-
dence, of Low Back Pain repre-
sents a current challenge and of 
important importance in health 
and socio-economic terms. This 
information could facilitate the 
identification of possible risk fac-
tors and enable the development 
of prevention strategies in groups 
of athletes who practice high-risk 
sports for Low Back Pain.
The purpose of this study was 
therefore to determine the inci-

dence of Low Back Pain in ama-
teur sports practicing athletes, 
aged between 19 and 34, in order 
to check whether there were sta-
tistical differences between the 
different types of sports exam-
ined (individual or team), to look 
for possible risk factors for the 
appearance of episodes of lower 
back pain and to compare these 
data with those currently present 
in the scientific literature.

Materials and Methods 

An observational study was 
conducted with a retrospective 
part and a two-year perspec-
tive, 2014-2016, on a cohorta of 
298 non-professional athletes, 
practitioners 11 different sports 
disciplines, attending the CUS, 
University Sports Centre, Aquila. 
The study protocol received the 
approval of the Ethics Committee 
and informed consent was ob-
tained from each patient.
In May 2014, we invited 395 
athletes from 22 sports teams, 
11 men and 11 women, from the 
CUS of Eagle to participate in our 
study, taking into account 11 dif-
ferent sports. The sports covered 
were: rugby, volleyball, handball, 
football, 5-a-pack, sports climb-
ing, swimming, downhill skiing, 
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street skating, sports dance, air 
shooting. Two women’s teams, 
one football team and one of 
5-a-side football, refused to par-
ticipate in the study (No. 34). Of 
the remaining 20 participating 
teams, 43 athletes refused to 
take part in the clinical trial.
They included athletes under the 
age of 35, who were official mem-
bers of the participating teams, 
who had played at least one offi-
cial game in the previous season, 
whose training program included 
a minimum of three workouts 
per week (including the race). 
Athletes who were injured at the 
start of the study were excluded 
for any cause.
Of the 318 athletes who had de-
cided to participate in the study, 
12 were excluded because at 
the time of the start of the study, 
September 2014, they suffered 
from injuries due to causes not 
due to lower back pain and 2 
athletes were excluded because 
they had suffered from LBP in the 
previous 4 weeks. Six athletes 
were eventually excluded be-
cause they had not taken part in 
official competitions in the previ-
ous year.

During the 2 years of follow-up 
298 athletes, of which 179 males 
and 119 females, belonging to dif-
ferent sports teams, participated 
in the study. The enlisted athletes 
were thus divided by sport:

•	Sports climbing: 18 male and 15 
female athletes;

•	Second-tier men’s football: 20 
athletes;

•	C-series men’s 5-a-side foot-
ball: 13 athletes;

•	Sports dance: 12 male and 12 
female athletes;

•	Swimming: 14 men and 15 wom-
en;

•	Men’s handball from series B: 18 
athletes;

•	Second-class women’s hand-
ball: 15 athletes;

•	Men’s first-class volleyball: 20 
athletes;

•	C-series women’s volleyball: 17 
athletes;

•	Road skating: 17 male and 10 
women athletes.

•	Men’s rugby: 29 athletes;
•	C-Series women’s rugby: 25 

athletes;
•	Downhill skiing: 10 male and 8 

women athletes;
•	Compressed air shooting: 7 

male and 3 women athletes;

The follow-up covered the years 
2014-2015 and 2015-2016 and 
had an average duration of 
576-153 days. The athletes were 
followed from the beginning of 
the competitive activity, in Sep-
tember, until the end of the same, 
in the months of May or June de-
pending on the sport practiced.
All athletes were given a ques-
tionnaire in September 2014. 

Data were collected on: the gen-
eralities of athletes, gender, age, 
type of sport, the number of inju-
ries suffered in the past related 
to sports practice; athletes were 
also asked if they had suffered 
in the last 12 months of Low Back 
Pain (LBP) and, in the case of the 
yes answer, whether the etiology 
of the episode of lower back pain 
and the treatment that had been 
administered were known. He 
was finally asked how long since 
the episode of Low Back Pain had 
returned to the sport. To make 
sure that the athletes understood 
all parts of the questionnaire. An 
Orthopaedic Specialist Physician 
was available to answer athletes’ 
questions and made sure that 
the questionnaire was completed 
in all its parts at the time of deliv-
ery. Later, also in September 2014, 
then before the start of the sports 
season, during preparation, all 
athletes were performed an ob-
jective orthopedic examination 
and was specifically evaluated 
their articularity, muscle trofism 
and the possible presence of 
morphological alterations of the 
musculoskeletal apparatus ev-
ident to the clinical eye. Height 
and BMI were also measured at 
all athletes.

Orthopaedic Specialist Physician 
was available to answer athletes’ 
questions and made sure that 
the questionnaire was completed 
in all its parts at the time of deliv-
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ery. Later, also in September 2014, 
then before the start of the sports 
season, during preparation, all 
athletes were performed an ob-
jective orthopedic examination 
and was specifically evaluated 
their articularity, muscle trofism 
and the possible presence of 
morphological alterations of the 
musculoskeletal apparatus evi-
dent to the clinical eye. 

Height and BMI were also meas-
ured at all athletes.

The 47 athletes, who reported 
in the questionnaire episodes of 
LBP in the last year of activity, 
were then performed an X-ray ex-
amination of the spine under load 
in two projections, postero-front 
and lateral, to assess the possi-
ble presence of pathologies com-
patible with the clinical picture of 
Low Back Pain. Among the ath-
letes undergoing the X-ray exam-
ination, 7 athletes had evidence 
consistent with suspected cad-
res of discopathy or spinal squid. 
These patients were then given a 
second-level diagnostic examina-
tion: mrI (MRI) of the spine.

The two hundred and nine-
ty-eight athletes, 179 males and 
119 women were studied during 
the sports years 2014/15 and 
2015/16 from September, that is, 

from the beginning of their com-
petitive activity, to May or June, 
that is, until the end of the com-
petitive activity. 

Athletes were regularly observed 
three times a week both during 
training, twice a week, and once 
a week during the competitive 
competition. The observation 
was aimed at finding any type of 
pathological event, of a traumatic 
and non-traumatic nature, that 
could occur during sports activi-
ty, and in particular to assess the 
onset of episodes of Low Back 
Pain in various types of sports.

All athletes were treated and 
followed until full recovery with 
their return to competitive ac-
tivity. Specifically, athletes who 
had presented episodes of Low 
Back Pain were treated in the first 
instance with medical therapy: 
FANS corticosteroids and myo-re-
laxing; where it was required 
with brace, orthopedic bust, and 
physio kinesitherapy.

In our study we defined Low Back 
Pain in accordance with the defi-
nition of Kuorinka et al. “localized 
pain in the lumbar seat, below the 
rib lower margin and above the 
lower buttock fold, which may or 
may not be associated with pain 
in the lower limb (sciatica)” (13).

In our study, however, only ep-
isodes of lower back pain were 
taken into account, resulting in an 
absence from training or compe-
titions for more than a week. This 
choice was made in order to as-
sess only the relevant episodes 
of low back pain, excluding epi-
sodic events that did not affect 
sports activity.

Statistical analysis
Statistical analysis was conduct-
ed with the SPSS program, ver-
sion 21.0, for Windows (SPSS, Inc, 
Chicago, IL). Continuous variables 
were expressed as mean and 
standard deviation; categorical 
variables such as counts and 
proportions. The comparison be-
tween the groups was carried out 
with a significance test for quan-
titative variables in two groups: 
the Mann-Whitney test. Also, if 
the data did not have a normal 
distribution, Wilcoxon’s method 
was used. For categorical vari-
ables, both the Chi-Quadro and 
Fisher tests were used.

The logistic regression model 
was applied with binomial families 
and log-link functions to identify 
multivariate associations. Odds 
Ratios were reported with a 95% 
confidence interval. have been 
statistically significant P-values 
less than or equal to 0.05.
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results 

The demographic and clinical 
characteristics of the population 
under consideration are shown in 
the following tables.

The age range of athletes at the 
time of the study began was 20-
34 years for male athletes and 
19-27 years for female athletes. 
The average age was 22.8 to 2.6 
years (22 to 1.8 years females and 
23 to 2.9 years for males). The 
sample, at the time of the start of 
the study, consisted of 298 ath-
letes, 179 of whom were male and 
119 were female; After two years 
of follow-up the number of ath-
letes stabilized at 276 athletes, as 
22 athletes were lost to follow-up 
(13 males and 9 females).
Data collected from the question-
naire administered showed that 
47 athletes, including 19 males 
and 28 females, representing 
15.8% of the total sample, re-
ported having suffered from Low 
Back Pain in the last 12 months. 
This group of 47 athletes, who 
reported a history of LBP to their 
medical history, were then per-
formed an X-ray of the spine un-
der load in two projections, poste-
ro-front and lateral, to assess the 
possible presence of pathologies 
compatible with the clinical pic-
ture of Low Back Pain.

After performing the X-ray ex-
amination of the spine, it was 
found that 22 athletes, including 
10 males and 12 females, or 7% 
of the total sample taken into 
account, had radiological frame-
works of spinal pathologies that 
could justify the clinical history 
of Low Back Pain. The other 25 
athletes examined had no signif-
icant alterations to the X-ray ex-
amination that justified what they 
claimed.
The pathologies found at X-ray of 
the spine were:

•	2 cases of 1/2 degree spon-
dilolists of spondyllolists found 
in a male and female athlete;

•	10 cases of alterations of sag-
ittals curves: in 7 male and 3 
female athletes;

•	3 cases of 20-to-25 degree of 
back-lumbar scoliosis in 3 fe-
male athletes;

Seven athletes who had an X-ray 
of the spine with an objectivity 
compatible with paintings of pos-
sible discopathy or spinal schisi 
were given a second-level diag-
nostic examination: nuclear mag-
netic resonance imaging (MRI) of 
the spine. 

This last examination showed:

•	1 case of clesis of the fifth lum-
bar vertebra, L5, in a female 
athlete;

•	2 cases of intervertebral disc 
protrusion found in a male and 
a female respectively;

•	4 cases of symptomatic disc 
hernias including 1 case at L4-
L5 level in a male athlete and 3 
cases at L5-S1 level in female 
athletes.

The results of the follow-up were 
compared with those of the (table 
3, chart 1).

LBP predictors at the screening 
questionnaire
Comparing the demographics 
of the tested cohorts with the 
results of the screening test ad-
ministered by the chi-framework 
test, it is shown that only the sex 
variable influenced the patient’s 
likelihood of response in reporting 
lower back pain in the 12 months 
prior to the start of the study. 
Instead, the type of sport prac-
ticed by athletes, and the var-
iable individual sport or team 
sports, were not the results of 
the variables that influenced the 
response. The logistic regression 
model, taking into account as 
a dependent variable the feed-
back to the affirmative response 
questionnaire about having had 
episodes of Low Back Pain in the 
previous 12 months, showed that 
the risk factors were found: the 
female sex (OR-2,944, p-0.01) and 
the age greater than or equal to 
23 years (OR-1,940, p-0.047). The 
results of the study can be seen 
in the table below.
The type of sport practiced by 
athletes, as well as whether the 
sport were individual or team, 
were not found to be risk fac-
tors for having had LBP in the 12 
months prior to the administration 
of the questionnaire, as reported 
in tables 3 and 4.

fitness e prevenzione
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Predictors of pathological imag-
ing feedback
Comparing the results of diag-
nostic imaging tests with those 
of the screening questionnaire as 
shown in the tables, a correlation 
was shown between pathological 
imaging feedback and a history 
of low back pain in the previous 12 
months (Table 5).

The results of the follow-up
During the follow-up period fol-
lowing the administration of the 
questionnaire, which lasted two 

years (2014-2016), of the 276 
athletes who were followed until 
the end of the study, 33 athletes, 
12% of the sample, in which there 
were episodes of lombalgia of 
such intensity that they compro-
mised their participation in com-
petitions and trainings for more 
than a week; of these 16 were 
men, and 17 were women.
The sports involved were:

•	Sport climbing with 1 male ath-
lete;

•	5-a-side football with 2 ath-
letes, both male;

•	11-a-player football with 1 male 

athlete;
•	The sports dance with 2 ath-

letes, both female;
•	Swimming with 5 athletes, 4 of 

whom are female and 1 male;
•	The handball with 6 athletes, of 

which 4 females and 2 males;
•	Volleyball with 7 athletes, of 

which 3 females and 4 males;
•	Wheelchair skating with 4 ath-

letes, 3 of whom are female and 
1 male;

•	Rugby with 3 athletes, of which 
2 males and one female;

•	Skiing with 1 male athlete;
•	Shooting with 1 male athlete;

Of the 33 patients who had sub-
mitted to the LBP follow-up, 10 
athletes were found to have re-
lapsed: they had reported to have 
suffered from low back pain in the 
12 months prior to the start of the 
study. All 10 of these patients also 
tested positive for the X-ray study 
conducted after the question-
naire was administered (Table 7).

Comparing the results of the 
screening questionnaire with 
those of follow-up, it was also 
rejected the hypothesis that pa-
tients who had reported suffering 
from episodes of LBP in the 12 
months prior to the start of the 
study had then had a recurrence 
of the painful syndrome. This is 
demonstrated by the chi-frame-
work test results in the McNemar 
variant shown in the table. This 
shows that there is a correlation 
between the patients who had 
reported LBP to the questionnaire 
and those who then had it at 
follow-up (tables below in the se-
quence LBP contingency table at 
the questionnaire - LBP to the fol-
low-up - McNemar Test to assess 
the significance of the LBP contin-
gency to the questionnaire - LBP 
at follow-up) (Tables 8 and 9).

The logistic regression test 
showed, however, that reporting 
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on screening that he had suffered 
from LBP in the 12 months before 
carried a 3 times greater risk of de-
veloping the painful syndrome dur-
ing the two years of follow-up. The 
female sex and age greater than or 
equal to 23 years were not found 
to be statistically significant risk 
factors, contrary to what was pre-
viously achieved for the screening 
test (tables below sequenced LBP 
Predictors to follow-up - Individual 
sports contingency table - LBP to 
follow-up - Sports as a predictor of 
LBP to follow-up) (Tables 10, 11 and 
12).

Discussion 

Validity of the study
Low back pain is by definition a 
symptom and therefore a sub-
jective phenomenon. Therefore, 
responses to the screening ques-
tionnaire regarding previously re-
ported episodes of low back pain, 
heteopathogenesis, diagnosis 
and treatments known to athletes 
raise several questions about their 
validity. However, these problems 
have been found and discussed in 
numerous other scientific studies 
over the years, as well as in this 
work (20).
Several aspects need to be taken 
into account in order to judge the 
internal validity of our study.

The rate of athletes lost to fol-
low-up was 7% of the initial 
sample, but these were evenly dis-
tributed by both gender and sport 
type, not significantly altering the 
characteristics of the cohort. Un-
fortunately, some of these patients 
(no.10) had stated to the question-
naire that they had had episodes 
of LBP and in 4 had also been 
found to have pathological altera-
tions to the RX and MRI of the spine 
(2 alterations of sagittal curvature, 
1 discale hernia, 1 schiSi of L5). It 
was therefore not possible to verify, 
even in these cases, the possible 
presence of relapses in these ath-
letes who, as demonstrated in our 
study, presented a risk significantly 

greater than being able to suffer 
from LBP during the two years of 
follow-up.

In the two phases of the prelimi-
nary study, in which the screening 
questionnaire was administered 
and diagnostic imaging tests were 
carried out, and in the subsequent 
clinical follow-up, data on the pres-

fitness e prevenzione
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ence of LBP in the population 
were obtained using different 
methods. Initially the data was 
collected through a standardized 
questionnaire, then through clin-
ical observation conducted by 
medical staff in the two years in 
which athletes were followed dur-
ing training and competitions. The 
validity of the data collected at 
the follow-up therefore appears 
considerably higher than those 
collected through the responses 
provided by the athletes.

During the follow-up, the diag-
nostic imaging tests carried out 
during the preliminary phase of 
the study on the group of ath-
letes who had reported LBP to the 
questionnaire were not repeated. 
In fact, although patie cost of 
these examinations and the reso-
lution of lower back pain with the 
therapies administered discour-
aged patients from performing 
them. It was therefore not possi-
ble to assess from an etiopatho-
genetic point of view the cases 
of LBP at follow-up that had not 
been examined prior to imaging, 
nor to analyses the evolution of 
the frameworks described above.
We evaluated in our study ath-
letes of young age (average = 23 
years) initially asymptomatic who 
in most cases did not frequently 
report LBP. Therefore, it is not 
possible to consider whether the 
results of our study are export-
able to the general population 
or whether it is possible to refer 
them to a similar sports cohorta 
as several studies have shown 
that there are cultural differences 
in reporting LBP. We believe that 
this study, however, can help to 
better understand the risk factors 
that determine the appearance 
and evolution of LBP among the 
amateur sports-practicing young 
population. 
Nts were followed by medical 
staff and in several cases an 

imaging test was required, the 
high cost of these examinations 
and the resolution of lower back 
pain with the therapies adminis-
tered discouraged patients from 
performing them. It was therefore 
not possible to assess from an 
etiopathogenetic point of view 
the cases of LBP at follow-up 
that had not been examined prior 
to imaging, nor to analyses the 
evolution of the frameworks de-
scribed above.
We evaluated in our study ath-
letes of young age (average = 23 
years) initially asymptomatic who 
in most cases did not frequently 
report LBP. Therefore, it is not 
possible to consider whether the 
results of our study are export-
able to the general population 
or whether it is possible to refer 
them to a similar sports cohorta 
as several studies have shown 
that there are cultural differences 
in reporting LBP. We believe that 
this study, however, can help to 
better understand the risk factors 
that determine the appearance 
and evolution of LBP among the 
amateur sports-practicing young 
population.

Discussion of results
Our study found that a history 
of LBP in the previous 12 months 
was a significant predictive factor 
for the subsequent development 
of LBP over the next two sports 
seasons. In particular, athletes 
who had responded positively 
to the screening questionnaire 
question about having had ep-
isodes of lower back pain had 
a 3 times higher risk of having 
relapses during the follow-up 
period. Greene et al. achieved 
virtually the same conclusions in 
an observational cohort study of 
679 Yale University athletes who 
practiced 30 different sports (1).

In fact, this study showed that 
athletes who had had any 

episodes of lower back in the 
previous five years, which had 
resulted in their suspension of 
sports activities for more than a 
week, reported a 3-fold higher 
risk of developing LBPs during 
the following sports season. In 
addition, as in our study, there 
were no statistically significant 
differences in the type of sport 
being played. 

Further out, as in our study, the 
demographic characteristics of 
the population (sex, age) and the 
type of sport practiced, were not 
predictors for the subsequent de-
velopment of LBP (1).

In other scientific studies, signifi-
cant differences in the incidence 
of low back pain were found 
depending on the type of sport 
played (2,4649). However, these 
results, which are at odds with 
the analysis of our data, can be 
justified by the larger sample size 
of athletes practicing the same 
type of sport taken in observa-
tion.
The main limitation in our ap-
proach was to study a wide vari-
ety of university athletes from all 
the same institution. Despite this, 
the data obtained regarding the 
two-year incidence of LBP in our 
population (12%) they are similar 
to those obtained by Keene et 
al., which reported an LBP injury 
incidence of 7% per year in a 
study of 4970 university athletes 
who had a duration of 10 years 
(5). Although our data are there-
fore representative of a university 
population, these have been 
extrapolated with a high level of 
confidence.
In our work no attempt has been 
made to correlate the incidence 
of lower back pain with the expo-
sure time of athletes during train-
ing or competitions, for several 
reasons. First, we were not com-
paring the incidence of low back 
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pain between individual types 
of sport or between the sexes, 
as a normalization of the sample 
would have been necessary. 
Second, because the rationale for 
our hypothesis was that if there 
were risk factors that prepared 
athletes to have LBP injuries, then 
having had previous episodes of 
lower back was a good predictor 
of subsequent injuries.
Based on our results, the hypoth-
esis nothing that the likelihood 
of developing injuries is equally 
distributed in a population of am-
ateur sports practitioners must 
be rejected. Our work shows 
that only a history of previous 
episodes of LBP has been found 
to be predicting the occurrence 
of other injuries in the next two 
sports seasons. This evidence 
may therefore suggest that low 

back pain leads to a series of 
alterations in biomechanics, mo-
tor control and other aspects of 
sports practice that lead to an in-
creased risk of recurrent injuries 
in the athlete.
The message that our studio 
therefore wants to send is ad-
dressed to all athletes, coaches 
and sports trainers.
 It is known that athletes who 
have had a history of LBP injuries 
have a 3 times greater risk of 
sustaining an injury recurrence 
than those who do not have the 
same medical history. These 
risk factors should be taken into 
account for screenings that are 
carried out before the start of the 
sporting season and to outline 
the possibility of performing ex-
ercises that prevent this type of 
injury during sports practice.

Conclusions 

1.	Athletes with a history of pre-
vious episodes of lower back 
pain, who have prevented 
them from participating in trai-
ning and competitions in the 
previous 12 months, have a 3 
times greater risk of developing 
subsequent recurrences of LBP 
injury than other athletes.

2.	The relative risk of having an 
LBP injury is not dependent on 
demographic factors, such as 
age, gender or type of sport 
(individual or team)

Athletes who have suffered a 
lower back injury in the last 12 
months should be considered at 
greater risk of developing recur-
rences. These patients therefore 
need to consider possible pre-
vention strategies

fitness e prevenzione

  Low Back Pain is a particularly frequent and important health issue in the general population; It is one of the main causes 
of disability, reducing quality of life and ability to work, thus resulting in a large socio-economic expense for patients and 
for society. Low Back Pain is also one of the main causes of activity limitation and absence from work in most countries 
of the world, making it one of the biggest causes of health care spending.
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