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Abstract 

Background:  Low back pain (LBP) is a burdensome problem affecting amateur cyclists. This cross-sectional study 
analysed Italian amateur cycling cohort’s demographic and sport-specific characteristics, the prevalence and charac-
teristics of LBP among this population, its possible association factors, the management strategies adopted to deal 
with LBP and the sample’s beliefs among possible LBP triggers. A web-based cross-sectional survey was created. 
The questionnaire included 56 questions divided into six sections, querying the sample’s demographic, clinical, and 
cycling characteristics. Binomial logistic regression with a Wald backward method was performed to ascertain the 
effects of some covariates (“Sex”, “Age”, “Body Mass Index”, “Sleep hours”, “Work type”, “Cycling year”, “Number of training 
sessions per week”, “Stretching sessions”, “Being supervised by a coach or following a scheduled training”, “Other sports 
practised regularly”, “Number of cycling competitions per year”, “Past biomechanic visits”, “Specific pedal training”, “LBP 
before cycling”) on the likelihood of developing LBP in the last 12 months.

Results:  A total of 1274 amateur cyclists answered the survey. The prevalence of LBP appeared to be 55.1%, 26.5% 
and 10.8% in life, in the last 12 months and the last 4 weeks, respectively. The final model of the logistic regression 
included the covariates “Sex”, “Work type”, “Cycling year”, “Being supervised by a coach or following a scheduled 
training”, “Other sports practised regularly”, “Specific pedal training”, “LBP before cycling”, among which “Cycling year” 
(variable “Between 2 and 5 years” vs. “Less than 2 years”, OR 0.48, 95% CI [0.26–0.89]), “Being supervised by a coach or 
following a scheduled training” (OR 0.53, 95% CI [0.37–0.74]), “Specific pedal training” (OR 0.69, 95% CI [0.51–0.94]), and 
“LBP before cycling” (OR 4.2, 95% CI [3.21–5.40]) were found to be significant.

Conclusions:  The prevalence of LBP among Italian amateur cyclists seems to be less frequent compared to the gen-
eral population. Moreover, undergoing previous specific pedal training and being supervised by a coach or following 
scheduled training drew a negative association with LBP development. This evidence highlights the importance of 
being overseen by specific sport figures that could offer a tailored evidence-based training to reach good physical 
level and to practise sports safely.
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Key points

•	 The prevalence of LBP among Italian amateur 
cyclists seems to be less frequent compared to the 
general population

•	 Following specific training (e.g. pedal training), 
being supervised by a coach or following structured 
training seems to be negatively associated with LBP 
development

•	 Amateur cyclists should be overseen by specific 
sport figures that can provide tailored and evi-
dence-based training to practise sports safely

Introduction
In the last few years, cycling has raised policymakers’ 
interest, due to the reported beneficial effects it has on 
both people’s health [1] and on the environment [2]. 
Although cycling can be considered as a low-impact 
activity, cyclists experience a broad array of musculo-
skeletal conditions such as patellofemoral pain syn-
drome, iliotibial band syndrome, Achilles tendinopathy, 
neck pain and low back pain [3, 4]. Limited flexibility, 
strength, and muscular recruitment patterns seem to 
be possible risk factors related to these conditions [5, 
6].

In particular, low back pain (LBP) is a common and 
burdensome problem for cyclists. Evidence suggests 
that this can be due to the fact that prolonged postures 
are needed to achieve proper aerodynamics aimed at 
increasing speed and efficiency, including maintained 
lumbar spine flexion, which is associated with LBP [7, 8]. 
Moreover, the flexion-relaxation phenomenon, overacti-
vation of the erector spinae, mechanical creep, and gen-
eration of high mechanical loads while being flexed and 
rotated are considered risk factors for LBP genesis in this 
population [8].

The quality of the equipment significantly affects 
cycling performance and efficiency [9, 10] since inad-
equate bike equipment may contribute to pain and injury 
[9, 11]. For instance, regulating the handlebar height cor-
rectly seems to prevent LBP, as a shallow handlebar posi-
tion or riding with the hands gripping the lowest part of 
the handlebars in the so-called drop position contributes 
to LBP in cyclists [3, 9].

As for amateur cyclists, the prevalence of LBP over a 
long period was measured between 30 and 50%, dropping 
at 3–16% if measured over a short period (6—8 days) [12, 
13]. Conversely, the prevalence of back pain is found to 
be between 58 and 60% among professional cyclists, as 
they are more exposed to fatigue, body overuse and psy-
chological arousal [14, 15].

However, the data collected so far on amateur cyclists 
are not easily interpretable, due to the lack of standards 
for defining LBP, the small sample sizes analysed so far, 
and the different time frame in which the disease was 
investigated. Health professionals and physicians, who 
intend to become involved in the treatment of LBP in 
cyclists, should be aware of the plethora of issues related 
to this sport when assessing an injured amateur cyclist, 
the management strategies adopted, as well as of the pos-
sible association factors linked to LBP. In line with this, 
the primary aims of this study are (1) to depict an Ital-
ian amateur cycling cohort’s demographic and (2) sport-
specific characteristics, (3) analyse the prevalence, and 
the characteristics of LBP among this sample, as well as 
its onset during cycling activities, (4) the management 
strategies (i.e. self-management strategies, use of medica-
tions, and the type of health professional they visit) used 
to deal with it and the (5) possible association factors 
related to this pathology. Besides, the secondary aim is to 
(6) understand the sample’s beliefs among possible LBP 
triggers related to the cycling activities (e.g. set-up of the 
bicycle).

Methods
Study Design
A quantitative web-based cross-sectional survey was 
developed according to the International Handbook of 
Survey Methodology through distinct and iterative steps 
to study Italian amateur cycling cohort’s demographic 
and sport-specific characteristics, the prevalence and 
characteristics of LBP among this population, as well as 
its onset during the cycling activities, its possible associa-
tion factors, its management and sample’s beliefs among 
possible LBP triggers (Additional file  1: Appendix—
translated version of the questionnaire) [16]. The study 
was conducted following the Declaration of Helsinki. 
Ethical approval was obtained from the Ethics Commit-
tee for University Research (CERA: Comitato Etico per la 
Ricerca di Ateneo), University of Genova (approval date: 
25/06/2020; CERA2020.13) and follows the Strength-
ening the Reporting of Observational Studies in Epi-
demiology (STROBE) recommendations for reporting 
observational studies [17].

Survey Development
A pool of physiotherapists developed the question-
naire. Throughout the questionnaire, the definition of 
LBP adopted followed the guidelines for a standard-
ised LBP definition in the prevalence studies [18]. The 
questionnaire included a total of 56 questions, some 
of which could be bypassed according to previous 
answers, following a predetermined logic. The ques-
tions were divided into six sections. Questions 1–3 
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(1st section—exclusion criteria) identified any exclu-
sion criteria, in particular having vertebral fractures 
or back surgery, severe spondylolisthesis (3rd degree 
or greater), or suffering from any rheumatic disease. 
Questions 4–10 (2nd section—Descriptive analysis) 
investigated the characteristics of the participants (sex, 
age, height, weight) and their lifestyle habits (smoking, 
hours of sleep per night, occupation). Question 11–24 
(3rd section—Cycling-related questions) analysed the 
participants’ cycling activity (years of cycling, member-
ships), their workout (number/hours of workout per 
week, specific types of training followed, use of activity 
trackers, number and type of races, if they were regu-
larly practising other sports apart from cycling and/
or stretching sessions and if they were supervised by 
a coach or if they were followed a scheduled training) 
some technical aspects regarding the pedalling tech-
nique (specific training for pedalling technique), and 
the bicycle set-up (questions about previous biome-
chanical visits). Questions 25–37 (4th section—Preva-
lence of LBP) investigated the prevalence of LBP in life, 
in the 12  months, in the last 4  weeks and the charac-
teristics of the last episode of back pain (intensity and 
irradiations) and if sciatica, defines as “Pain radiating 
down the leg below the knee in the distribution of the 
sciatic nerve” [19], was present. Questions 37–50 (5th 
section—LBP and cycling) examined the presence or 
absence of LBP during cycling, the characteristics of 
this pain, the factors that participants held responsible 
for its origin, and their beliefs concerning any correla-
tion between LBP and their cycling activity. Questions 
51–56 (6th section—LBP management) examined the 
participants’ behaviours to manage their LBP.

Participants
This online questionnaire addressed amateur cyclists, 
i.e. people who had been practising cycling as a sport for 
more than one year, either at a competitive or non-com-
petitive level, but not at a professional level. Participants 
were not informed in advance on the fact that the focus 
of the questionnaire was LBP, since cyclists who experi-
enced this disease could have been more prone to partake 
in this questionnaire compared to their counterpart with-
out LBP. Participants were informed in advance about the 
time required to complete the questionnaire, as well as of 
the anonymity of the information collected in the survey. 
Amateur cyclists were reached through instant messag-
ing platforms, social network websites and mailing lists 
of cycling companies previously contacted by telephone. 
The individual’s decision to fill in the online question-
naire was spontaneous, and there was no incentive. The 
data were collected from 15 to 30 July 2020.

Analysis
For the analysis of the results, all the incomplete 
questionnaires were excluded. Descriptive analysis 
was carried out in order to understand the sample’s 
characteristics. Continuous variables were reported 
as mean ± standard deviation (SD), while categori-
cal variables were reported as absolute and percent-
age frequencies. A prediction model with a logistic 
regression—Wald backward method—was performed 
to evaluate the impact of the covariates “Sex” (dichot-
omous variable: female/male) “Age” (continuous 
variable), “Body mass index” (continuos variable), 
“Sleep hours” (categorical variable: less than 6  h/
between 6 and 7  h/between 7 and 8  h/more than 
8  h), “Work type” (categorical variable: sedentary/
statistic/dynamic/heave/unemployed), “Cycling year” 
(categorical variable: less than 2  year/between 2 and 
5  years/more than 5  years), “Number of training per 
week” (once to twice, thrice to four times, five to six 
times, more than six times), “Stretching sessions” (cat-
egorical variable: never, rarely, once or twice a week, 
often), “Being supervised by a coach or following a 
scheduled training” (dichotomous variable: yes/no), 
“Other sports practised regularly” (dichotomous vari-
able: yes/no), “Number of cycling competitions per 
year” (categorical variable: between 1 and 4, between 
5 and 8, between 9 and 12, more than 12, none), “Past 
biomechanic visit” (dichotomous variable: yes/no), 
“Specific training pedal” (dichotomous variable: yes/
no), “LBP before cycling” (dichotomous variable: yes/
no), on the likelihood of developing LBP in the last 
12  months (dichotomous variable: yes/no). The final 
model included the covariates “Sex”, “Work type”, 
“Cycling year”, “Being supervised by a coach or follow-
ing a scheduled training”, “Other sports practised reg-
ularly”, “Specific training pedal”, “LBP before cycling”. 
Instead, the variables “Age”, “Body mass index”, “Sleep 
hours”, “Number of training per week”, “Stretching 
sessions”, “Number of cycling competitions per year”, 
“Past biomechanic visit” (dichotomous variable: yes/
no) were deleted from the final model. The linearity 
of the continuous variables for the logit of the depend-
ent variable was assessed via the Box–Tidwell pro-
cedure. A Bonferroni correction was applied using 
all twenty terms in the model, resulting in statistical 
significance being accepted when p < 0.01. Based on 
this assessment, all continuous independent variables 
were found to be linearly related to the logit of the 
dependent variable. There was no standardised resid-
ual assessing in the casewise list. Odds ratio (OR) and 
95% CI were estimated for each covariate reference 
category.
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Results
Participants
The questionnaire was sent to 1738 people. Of these, 
1274 (response rate: 73.3%) completed the question-
naire entirely, 266 (15.3%) did not complete it or did 
not answer it. Among these, 150 (8.6%) only opened the 
questionnaire and 116 (6.7%) only reported the major 
demographic characteristics (sex, age and BMI) and 
exited the questionnaire. These did not differ signifi-
cantly as far as sex (X2 = 0.225, p > 0.05), age (z = − 0.47, 

p > 0.05) and BMI (z = − 0.751, p > 0.05) are concerned 
when compared to those who completed the whole 
questionnaire. Moreover, 198 (11.4%) were excluded 
because of one or more exclusion criteria. Specifi-
cally: 89 people (5.1%) had vertebral fractures or back 
surgery, 23 people (1.3%) had severe spondylolisthesis 
(grade III or greater), and 106 people (6.1%) suffered 
from rheumatic diseases. The average time to complete 
the entire questionnaire was about 11 min. Thus, 1274 
(mean age (SD): 43.18 (12.21); women 11%; men 89%) 
amateur cyclists completed the questionnaire in all its 
sections and were included in the analysis (Table  1, 
Fig. 1).

Analysis of the Sections of the Survey
Participants’ Cycling Characteristics
Table 2 reports all the sample’s characteristics concerned 
with the cycling activities, and Table 3 gives the informa-
tion regarding the biomechanical visits attended.

LBP Prevalence
Table  4 and Fig.  2 report the prevalence of LBP in 
life, in the last 12  months, and in the last 4  weeks 
and the symptoms’ characteristics. Precisely, 55.1%, 
26.5% and 10.8% reported suffering from LBP in life, 
in the 12  months and the last 4  weeks, respectively 
(Fig.  2). Since the participants that experienced pain 
in the last 4  weeks answered positively to having had 
LBP in the last 12  months and in life, and the par-
ticipants that experienced pain in the last 12  months 
answered positively to having had LBP in life, the 

Table 1  Participants’ demographic and lifestyle characteristics

N number, SD standard deviation

N = 1274

Age (years) (mean, (SD)) 43.18 ± 12.21

Sex (female, male) (N (%)): 146 (11.5), 1128 (88.5)

Body Mass Index (mean, (SD)) 23.20 ± 2.80

Sleep hour (N (%))

 Less than 6 h 107 (8.4)

 Between 6 and 7 h 598 (46.9)

 Between 7 and 8 h 476 (37.4)

 More than 8 h 93 (7.3)

Smoke (yes, no) (N%) 76 (6.0), 1198 (94.0)

Work-type degrees (N (%))

 Sedentary 571 (44.8)

 Static 55 (4.3)

 Dynamic 383 (30.1)

 Heavy 124 (9.7)

 Unemployed 141 (11.1)

Fig. 1  Participants’ flowchart
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cumulative percentage for the three categories of LBP 
are also reported in Fig. 3. In particular, 35%, 14% and 
6% reported suffering from LBP in life, in the 12 months 
and the last 4 weeks, exclusively, whereas 45% reported 
not to have suffered from LBP in their life.

Finally, Table  5 reports the characteristics of the last 
LBP episode and the presence of sciatica during this 
episode.

LBP Onset and Cycling Activities
In our sample, 581 people (45.6%) reported suffer-
ing from LBP at least once in their life during or after 
a cycling session. In 32.1% of cases, LBP was presented 
only under load, in 54.9% of cases, it appeared after a 
few hours no matter the effort was, and in 13% of cases, 
it appeared immediately before the effort. Moreover, 
150 people (25.8%) had never suffered from LBP before 
starting cycling, whereas 431 (74.2%) had already suf-
fered from LBP before starting cycling. In our cohort of 

Table 2  Participants’ cycling characteristics

N number. †N = 729

N = 1274; N (%)

Cycling year

 Less than 2 years 79 (6.2)

 Between 2 and 5 years 247 (19.4)

 More than 5 years 948 (74.4)

Membership

 Competitor 791 (62.1)

 No competitor 110 (8.6)

 No membership 373 (29.3)

Training per week

 Once to twice 402 (31.6)

 Thrice to four times 599 (47.0)

 Five to six times 227 (17.8)

 More than six times 46 (3.6)

Training per hour

 Less than 5 h 267 (21.0)

 Between 5 and 12 h 758 (59.5)

 Between 13 and 20 h 210 (16.5)

 More than 20 h 39 (3.0)

Being supervised by a coach or following a Sched-
uled training (yes, no)

335 (26.3), 939 (73.7)

Device assessment

 Heart rate 309 (24.3)

 Heart rate + Power Monitor 644 (50.5)

 None 321 (25.2)

Specific pedal training (yes, no) 820 (64.4), 454 (35.6)

Cycling competitions per year

 Between 1 and 4 361 (28.3)

 Between 5 and 8 146 (11.5)

 Between 9 and 12 98 (7.7)

 More than 12 123 (9.7)

 None 546 (42.8)

Type of competition†

 Track cycling 114 (15.6)

 Cyclosportive 585 (80.3)

 Hillclimbing 30 (4.1)

Stretching sessions

 Never 230 (18.1)

 Rarely 553 (43.4)

 Once or twice a week 287 (22.5)

 Often 204 (16.0)

 Other sports practised regularly (yes, no) 737 (57.8), 537 (42.2)

Table 3  Participants’ biomechanical visit

N number. †N = 691; ‡N = 258

N = 1274; N (%)

Biomechanical visit (yes, no) 691 (54.2), 583 (45.8)

Reason to attend a biomechanical visit†

 Improve performance 233 (33.7)

 Injury prevention 200 (28.9)

 Pain/discomfort 258 (37.4)

Pain/Discomfort after biomechanical visit‡

 Unchanged 9 (3.5)

 Partially improve 81 (31.4)

 Sharply improved 100 (38.8)

 Completely disappeared 68 (26.3)

Table 4  Prevalence of LBP and symptoms characteristics

N number, SD standard deviation. †N = 702; ‡N = 326—multiple choice allowed; 
§N = 337; ¶N = 137

N = 1274; N (%)

LBP in life 702 (55.1)

 Number of episodes (mean ± SD)† 6.6 ± 10.24

 Pain radiating to the lower limbs† 326 (46.4)

  To the knee 191 (58.6)

  Beneath the knee 135 (41.4)

  Other symptoms to the lower limbs 326 (25.6)

 Type of the other symptoms to the lower limbs‡

  No (just pain) 113 (34.7)

  Tingling 143 (43.9)

  Burning 56 (17.2)

  Strength loss 67 (20.6)

  Sensitivity loss 60 (18.4)

LBP in the last 12 month 337 (26.5)

 Number of episodes (mean ± SD)§ 3.6 ± 7.8

LBP in the last 4 weeks 137 (10.8)

 Number of episodes (mean ± SD)¶ 2.8 ± 8.8
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participants, 71.6% of cyclists reported that LBP did not 
coincide with a particular period of the season, 17.4% 
said that it coincided with a training period, 6.5% suffered 
from LBP during the competition period, 3% during the 
pre-competition period and 1.5% during the rest period. 
Among those who replied that LBP on bicycles coin-
cided with a particular training period, the primary type 
of training to which cyclists were subjected at that time 
was investigated. In particular, 32.6% were riding long 

climbs (20–40  min) at their anaerobic threshold inten-
sity, 22.7% were performing strength exercises with a low 
pedalling cadence (Resistant Strength Climb), 14.2% were 
riding long climbs (> 30 min) but at low intensity climbs, 
in 14.2% cases, it was plain training at aerobic intensity, 
in 7.8%, it consisted of short repetitions (2–5 min) uphill 
at high intensity, in 5.7%, it consisted of long repetitions 
(10–15  min) uphill at high intensity, and in 2.8%, they 
were riding maximum shots lasting between 20 and 60 s.

Fig. 2  Low back pain prevalence among Italian amateur cyclists

Fig. 3  Low back pain cumulative prevalence percentage among Italian amateur cyclists
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LBP and Association Factors
A binomial logistic regression was performed to ascertain 
the effects of “Sex”, “Work type”, “Cycling Year”, “Being 
supervised by a coach or following a scheduled train-
ing”, “Other sports practised regularly”, “Specific Train-
ing Pedal”, “LBP before cycling” on the likelihood that 
participants had suffered from LBP in the last 12 months. 
The logistic regression model was statistically significant, 
χ2(4) = 159.81, p < 0.01. Of the abovementioned predictor 
variables, only five were statistically significant, as shown 
in Table 6, together with their OR.

LBP Management
The main strategies used by cyclists to reduce back pain 
while cycling were the following: to extend their back 
(54.4%), to reduce the speed of their pedalling or the 
intensity of the effort (11.8%), to flex their back (9.3%), 

to pedal faster (7.8%), to stop and get off the bike (4.7%) 
or to pedal harder (0.5%). However, in 11.5% of the pre-
sented cases, none of the previous strategies exposed 
reduced LBP while cycling. Finally, 249 participants 
(19.5%) reported that their LBP had affected their train-
ing somehow (suspension, decrease in intensity and/or 
frequency, variation in type).

Among the cyclists who have suffered from LBP in their 
life, 52.7% of them never turned to a professional figure 
to deal with their pain, whereas the remaining 47.3% did. 
Among these, the professional figures they turned to in 
order to manage their LBP were physiotherapists (63.3%), 
osteopaths (50.0%), physicians (38.1%), biomechanics (i.e. 
figures that assess and correct the right saddle position 
for cyclists; 30.8%), masseurs (25.5%) and chiropractors 
(12.2%).

Among the cyclists who suffered from LBP in their life, 
35.8% took medications to reduce their pain at least once. 
The most common drugs used were non-steroidal anti-
inflammatory drugs (NSAIDs; 79.3%), analgesic drugs 
(13.0%) and cortisone (7.7%). Among those who took 
drugs, 70.7% said that their physician had prescribed 
them, 4.5% said that friends or family recommended the 
drugs, and the remaining 27.8% said they had taken med-
icines on their initiative.

Finally, the participants who declared that they had suf-
fered from back pain were asked if they had ever prac-
tised bodyweight exercises to strengthen their back: 
22.2% of these had never practised this type of exercises, 
29.0% practised them sporadically, 18.2% practised them 
only in specific periods of the year, 22.7% practised them 

Table 5  Characteristics of the last LBP episode

N number, NRS numeric rating scale, Q2 second quartile, Q1 first quartile, Q3 
third quartile

N = 702; N(%)

Pain duration

 Some days 564 (80.4)

 One month 73 (10.4)

 Three months 31 (4.4)

 More than 3 months 34 (4.8)

Pain intensity (NRS) Q2 [Q1, Q3] 5 [4–7]

Pain radiating to the lower limbs 192 (27.4)

Pain coinciding with a period of stress 262 (37.3)

Table 6  Logistic regression LBP 12 months

N number, NRS numeric rating scale, CI confidence interval, EXP(B) exposure—LBP 12 months (NO/YES)

*Statistically significant
† The logistic regression model is based on a Wald backward stepwise model
‡ The variables “Age”, “Body mass index”, “Sleep hours”, “Number of training per week”, “Stretching sessions”, “Number of cycling competitions per year”, “Past 
biomechanic visit” (dichotomous variable: yes/no) were deleted from the final model

N = 1274 Sig Odds ratio 95% CI for EXP(B)

Lower Upper

Sex (female, male) 0.09 0.67 0.42 1.07

Work type (Unemployed—ref. category) 0.07

Cycling year (< 2 years—ref. category) < 0.01*

 Between 2 and 5 years 0.02* 0.48 0.26 0.89

 More than 5 years 0.80 0.93 0.54 1.61

Being supervised by a coach or following a scheduled 
training (yes)

< 0.01* 0.53 0.37 0.74

Other sports practised regularly (yes) 0.08 1.28 0.97 1.69

Specific Pedal Training (yes) 0.02* 0.69 0.51 0.94

LBP Before Cycling (yes) < 0.01* 4.20 3.21 5.40

 Constant < 0.01* 0.26
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once or twice a week, and 7.9% practised them almost 
every day.

Cyclists’ Beliefs Regarding LBP Onset
As far as the perceived correlation between LBP and 
equipment is concerned, 31.3% of the surveyed popula-
tion stated that, while riding, LBP arose as a result of a 
change in the set-up of the bicycle (saddle height or back-
ward, saddle-handlebar distance or difference, the posi-
tion of the cleats) or a change of some component of the 
bike itself (saddle, handlebars, pedals).

Among the cyclists who outlined a possible correlation 
between LBP and cycling activity, 56.0% believed that 
cycling does not affect LBP in any way, 26.3% believed 
that cycling negatively affects LBP, and 17.7% believed 
that cycling positively affects LBP. Finally, 34.5% of those 
who, at least once in their lifetime, had suffered from LBP 
during or after cycling, thought that the position on the 
bicycle might be the cause of LBP.

Discussion
As far as the prevalence of LBP among amateur cyclists 
is concerned, our study conveyed that 55.1%, 26.5% and 
10.8% of amateur cyclists reported suffering from LBP in 
life, in the last 12  months and the last 4  weeks, respec-
tively. In line with these results, amateur cyclists seem 
to have less frequent LBP than the general population, 
whose lifetime prevalence of non-specific (common) LBP 
is estimated to be between 60 and 70%, with a one-year 
prevalence between 15 and 45% and a 4  weeks preva-
lence of 30.8 [20–23]. It is well known that a good level 
of physical activity, compared to inactivity or low-level of 
activity, is able to reduce the risk of LBP and its associ-
ated disability [24, 25], especially if combined with aero-
bic exercises as in the case of cyclism [24]. However, as 
far as the intensity of pain and the presence of sciatica 
(10.5% of the entire sample), during the last LBP episode, 
are concerned, they were similarly experienced by our 
sample compared with the general population [26, 27].

As a matter of fact, the physical activity is not benefi-
cial per se, since it needs to be tailored on the individ-
ual’s capacity, taking into account muscular tissues load 
resistance without overloading them. Consistent with 
this, when compared to our data, the annual prevalence 
reported by professional cyclists (58%) is significantly 
higher [28]. These results suggest that the physical and 
psychological loads to which professional cyclists are 
subjected could influence their annual prevalence of 
LBP. Unfortunately, there are no data on the lifetime and 
1-month prevalence among professional cyclists. There-
fore, it is not possible to draw a comparison between 
these two populations in the abovementioned timeline.

When compared to other sports, one notices that the 
prevalence of LBP in life among amateur cyclists is simi-
lar to what has been found among rowers (64.7%) [29]. 
These two sports are characterised by high training vol-
umes and repetitive movements, like forward flexion 
of the trunk, which may be responsible for their similar 
prevalence rates [30]. Moreover, our data are also com-
parable to the data retrieved for football, handball, ice 
hockey, field hockey, basketball, and rugby. All these 
sports are characterised by high physical loads, repeti-
tive mechanical strain, static and extreme postures, 
which all relate to the risk of LBP, whose prevalence was 
1–64% [31]. Conversely, all these data contrast with the 
findings retrieved among runners, who reported a lower 
LBP prevalence, suggesting that running might be a pro-
tective factor for the development of LBP [23, 29]. How-
ever, these data must be considered cautiously because 
of the different LBP definitions adopted throughout all 
the abovementioned studies, the sample’s characteristics, 
and the wide prevalence ranges reported.

Training errors, such as the ones that may occur in 
the pedalling technique, seem to be major risk factors 
in cyclists when it comes to pathologies such as patel-
lofemoral pain syndrome and Achilles tendinopathy [3, 
4]. However, none of the previous researches investigate 
the relationship between pedalling technique and LBP. 
The present study is thus the first to bridge this knowl-
edge gap in the LBP onset. Specifically, the performed 
logistic regression found that the covariates of “Specific 
pedal training” (OR 0.69) and “Being supervised by a 
coach or following a scheduled training” (OR 0.53) seem 
to be modest and moderate negative association factors, 
respectively.

Some hypotheses that may explain why pedalling train-
ing is a negative association factor for LBP are that a ped-
alling technique that provides a more uniform delivery of 
force throughout the pedalling cycle [32] contributes to 
reducing the peak of force in the propulsive phase, with 
two major consequences, that is to say, (1) a lower peak of 
muscle activation of the lower limbs and (2) the stabilis-
ing muscles of the lumbo-pelvic area, with a consequent 
lower risk of overload for these structures. Conse-
quently, the lower activation of the lumbo-pelvic muscles 
reduces the possibility of strain and fatigue of these mus-
cles which are known to produce important kinematic 
changes such as greater lumbar and thoracic flexion, 
greater thoracic and pelvic tilt, or greater hip adduction, 
that could lead to lumbar injuries [33].

As far as being supervised by a coach or following a 
training programme is concerned, these aspects could 
be a negative association factors for the LBP as they 
both involve a planning of training loads, both in terms 
of intensity, volumes and frequency. The progressiveness 
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and adequacy of training loads are at the basis of the 
reduction in the risk of onset of LBP [34, 35]. Further-
more, a structured training programme includes differ-
ent types of training stimuli, including high-intensity 
interval training exercises or strength training, but ama-
teur cyclists that are not supervised by a coach or that do 
not follow a training programme may tend to perform 
mostly resistance training at low intensity for long dura-
tions. Conversely, the highest positive association factor 
for LBP development identified was suffering from LBP 
before starting to cycle (OR 4.20) which corroborates the 
existing literature that considers previous LBP episodes 
as a positive association factor for the onset of future 
LBP attacks [21]. However, these data must be taken into 
account cautiously, due to the design of this study, which 
can outline possible associations but not cause-effect 
correlations.

In our sample, 47.3% of the cyclists, who suffered from 
LBP in their life, turned to a professional figure (health 
professionals or not) to try to solve their disease. Our 
sample differs from the general population, among which 
only about 15–20% patients with LBP sought professional 
intervention [36]. However, since first-line interventions 
for LBP (i.e. exercise and education) are mainly delivered 
by professional figures such as physiotherapists, our data 
highlight the needs to foster the importance of being 
able to refer to such figures [37] with the aim of reducing 
medication use and the possibility of chronicisation.

As far as pharmacological therapy is concerned, 35.8% 
of the cyclists with LBP declared using pain relief medi-
cations.. These data stand in contrast with the what has 
been retrieved when looking at the general population 
and the elite athletes with LBP, among whom 69.4% and 
more than 50.0%, respectively, reported using pain relief 
medication [38, 39]. However, in our sample, the most 
common drugs used were NSAIDs (79.3%). This is in line 
with a study by Outram et  al., stating that the majority 
of amateur cyclists reported regular use of NSAIDs in 
combination with caffeine [40]. However, international 
clinical practice guidelines (CPGs) recommend avoid-
ing use of NSAIDs in favour of exercise and education as 
a first-line treatment for chronic pain and that NSAIDs 
should only be used as a complementary treatment for 
a short period of time and during the acute phase, in 
order to reduce the possible side effects of these medica-
tions [41–43]. Therefore, prioritising the use of NSAIDs 
over other first-line interventions may jeopardise the 
success of the therapeutic process. In line with that, 
future studies should investigate amateur cyclists’ aware-
ness of the importance of the different treatments they 
should undergo in order to manage their disease and to 

understand the perceived role that each treatment may 
play in their care process.

Some limitations of this study need to be discussed. 
First of all, the cross-sectional nature of the study did 
not allow for an evaluation of the causative relation-
ship between LBP and technical cycling characteristics. 
Moreover, possible recall biasses may have taken place 
since some of the information requested was retrospec-
tive. Thus, future prospective cohort studies with specific 
outcome measures evaluating the impact of the differ-
ent musculoskeletal disorders from which this popu-
lation seems to suffer (e.g. LBP, neck pain, lower limb 
injuries) are necessary [44–46]. Secondly, the low pres-
ence of female or smoker cyclists could have biassed the 
results of this study as far as these two covariates were 
concerned. Thirdly, it is not possible to be sure that our 
final sample is representative of the entire population of 
amateur cyclists, since there is no national register keep-
ing track of the number of people who are performing 
this sport at this level. However, the high response rate 
reached (> 70%) reduces the possibility of a sampling bias.

Conclusions
This study is the first one to investigate LBP among ama-
teur cyclists starting from an evidence-based definition 
of LBP, and which deeply depicts the demographic, clini-
cal and technical cycling characteristics of this popula-
tion. The main results of this study show that amateur 
cyclists seem to be less subjected to LBP compared to the 
general population and that undergoing specific training 
(e.g. pedal training) and being overseen by a coach or fol-
lowing a scheduled training could reduce the possibility 
of developing LBP. These results bring to the forefront 
the importance of physical activity as a means to main-
tain a good level of physical health and its preventive role 
in the development of pathological conditions, such as 
LBP. Nevertheless, our results also highlight the fact that 
physical activity should be individualised and bespoke to 
one’s needs and capacity in order to set adequate goals 
and avoid overuse injuries.
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