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Abstract
Background  Chronic low back pain (CLBP) is one of the most common musculoskeletal problems worldwide. Even 
though regular exercise is recommended as the primary conservative approach in treating this condition, significant 
part of patients lead sedentary lifestyle. Motivation to exercise is one of the variables that effects the adherence of 
exercise-based treatments. This study aimed to characterize the motives for exercise, as posited by self-determination 
theory, in persons with CLBP, and to identify subgroups (clusters) of motivational profiles in combination with 
socioeconomic and clinical characteristics using k-means cluster analysis.

Methods  Data were collected between September 2022 and September 2023. A total of 103 adults with CLBP 
completed the paper-pencil Exercise Self-Regulation Questionnaire (SRQ-E) and provided self-reported measures on 
anthropometric and socio-economic characteristics. Inclusion criteria were age (≥ 18 years) and non-specific CLBP 
(lasting longer than 12 weeks). Exclusion criteria included specific lumbar spine pathology (e.g., fracture, cancer), 
worsening neurological symptoms, recent injection therapy (within 3 months), and current alcohol or drug misuse.

Results  Three distinct motivational clusters were identified among the 103 participants: two clusters were 
characterized by predominantly autonomous motivation (moderately motivated cluster: 31.1%; highly motivated 
cluster: 54.4%), while one cluster (controlled convinced cluster: 14.6%) showed a higher level of controlled motivation. 
Associations were observed between the controlled cluster and factors such as higher disability scores, longer 
duration of pain, greater number of completed physiotherapy sessions, and elevated BMI. Notably, the controlled 
motivation cluster was linked with poorer clinical outcomes.

Conclusions  This study provides insights into the exercise motivation of patients with CLBP, revealing that while 
most patients were primarily autonomously motivated, a notable subgroup exhibited lower, controlled motivation. 
The presence of controlled motivation was associated with worse functioning, longer pain duration, and increased 
utilization of physiotherapy services. Although these findings suggest a link between motivational profiles and 
clinical outcomes, the cross-sectional design limits causal inferences. Further research is needed to explore these 
relationships longitudinally.

Trial registration  ClinicalTrials.Gov Identifier: NCT05512338 (22.8.2022, NCT05512338).
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Background
Chronic low back pain (CLBP) is characterized by sen-
sation of pain or discomfort situated in the lower back 
area, lasting for a minimum of 12 weeks or longer and 
may originate from various underlying causes, including 
musculoskeletal, neurological, or structural factors [1, 2, 
3]. Compared with other chronic health conditions such 
as diabetes or chronic obstructive pulmonary disease, its 
occurrence is almost double [2]. Lower back pain is the 
leading cause to disability-adjusted life; and CLBP often 
affects individual’s daily activities, functional capacity, 
and overall quality of life [2, 4].

When assessing a patient presenting with lower back 
symptoms, defining a specific cause may prove chal-
lenging, as CLBP, in contrast with acute LBP, stems from 
complex interplay of physiological, biomechanical, psy-
chological, and social factors, making its diagnosis, man-
agement, and treatment challenging [5].

Based on current research, regular exercise is recom-
mended as the primary conservative and cost-effective 
approach in treating CLBP, as it addresses not only 
underlying musculoskeletal imbalances and biomechani-
cal dysfunctions [6, 7, 8, 9], but also leads to reduction 
in pain and pain sensitivity (exercise-induced hypo-
algesia) [10, 11], effects conditioned pain modulation 
[12], although different types of exercise may have vary-
ing effects [13]. Exercise is also associated with a better 
mood and can influence depression and anxiety [14].

Despite extensive research in this area, we still do not 
know which type of therapeutic exercise is the most 
effective, nor do we know the optimal exercise settings—
such as the number of sessions and intensity [15]. How-
ever, the largest network meta-analysis in the field of low 
back pain conducted by Hayden et al. [13] found, that 
most types of exercise in higher dose are more effec-
tive than minimal treatment - to increase the dosage, 
patients should engage in exercises they enjoy to promote 
adherence.

Nevertheless, exercise can act as a positive coping 
mechanism by enabling individuals to actively participate 
in their own recovery and gain confidence and autonomy 
which leads to sustained self-efficacy [9]. 

Despite the many benefits regular exercise offers, 
patients with CLBP often lead a sedentary lifestyle and 
their degree of compliance with treatment or exercise 
regimens is low [16, 17]. 

Nonetheless, the effectiveness of exercise-based 
approaches lies not only on the prescribed regimens but 
also in the motivation of CLBP patients to engage in reg-
ular physical activity. The motivation of CLBP patients is 
a complex interplay of intrinsic and extrinsic factors that 
significantly influence exercise participation, adherence, 
and ultimately, treatment outcomes [18, 19]. 

One of the most widely used theories for investigating 
motivation is self-determination theory (SDT) developed 
by Deci and Ryan [20]. It is a theoretical approach useful 
for understanding both the initiation of and adherence 
to exercise because it gives a perspective on both the 
quality of motivation and the conditions that determine 
its development [9]. SDT defines six forms of behavior 
regulation that can be described as a scale of increasingly 
internalized reasons for behavior – amotivation, external 
regulation, introjected regulation, identified regulation, 
integrated regulation and intrinsic regulation. For addi-
tional details on this topic, refer to studies by Deci and 
Ryan [20], Howard et al. [21], Chan et al. [22], Markland 
and Tobin [23].

Current research
Although there is a considerable number of studies exam-
ining motivation in various interest groups such as edu-
cation [24], work [25] or sport performance [26], the field 
of rehabilitation has a rather limited number of them.

The majority of published studies focus on motivation 
as a positive mediator of adherence to regular physical 
activity. The authors agree that autonomous regulation 
style positively predicts adherence not only in patients 
with CLBP, but also in a range of other conditions such 
as rheumatoid arthritis [27] or in patients after anterior 
cruciate ligament reconstruction surgery [22].

The role of physiotherapists in promoting autonomous 
motivation in patients with CLBP is another area of inter-
est in current research. Several authors conclude that 
integrating exercise with educational interventions and 
motivational strategies leads to greater improvements in 
disability and kinesiophobia [28], provides greater sup-
port for patients’ psychological needs [29, 30]. Holden, 
Davidson and O’Halloran [31] reached similar conclu-
sions and added that the biggest barrier for not providing 
motivational-oriented treatment is physiotherapists’ lack 
of training and time.

Same conclusions can be found in studies focused on 
other chronic conditions. O´Riordan ´s et al. study [32] 
on chronic neck pain suggests that programs should be 
comprehensive, incorporating both active exercise and 
educational components.

When examining studies focused on exercise moti-
vation in back pain patients, we can highlight the study 
conducted by Kleinert et al. [18], who were, to our 
knowledge, the first and only to assess exercise motiva-
tion in patients and non-patients with back pain. Their 
study also showed the importance of evaluating regula-
tion style rather than individual motivational subscales. 
They identified 4 motivational profiles from a sample of 
254 patients and non-patients, with half of them showing 
a negative motivation pattern (low values or controlled 
motivation) which supports the need for assessment, 
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training and further development of motivation-oriented 
training. Furthermore, they discovered relationships 
between motivational profiles and variables such as age, 
body concept and type of exercise or treatment.

Knowledge of the relationship between personal char-
acteristics and motivational profiles has the potential to 
identify specific variables that may serve as yellow flags 
for maladaptive behavior and thus expedite the screening 
of patients suitable for motivation-oriented therapy.

Therefore, we can conclude that current research 
focused on motivation in patients with CLBP provides 
information on the impact of quality of motivation on 
adherence and therapy outcomes. Furthermore, it offers 
evidence of the significance of specific interventions 
aimed at facilitating autonomous motivation. Specific 
interventions should integrate physical and psychological 
treatments, i.e., motivational interviewing, physiotherapy 
informed by acceptance and commitment therapy etc.

However, to date, no research has been conducted that 
evaluates motivational profiles and their relationship to 
personal and other characteristics in such a prevalent 
diagnosis as CLBP; thus enabling an understanding of the 
need for specific interventions and the variables associ-
ated with a higher risk of maladaptive behavior in this 
patient population.

This is the first study based on self-determination the-
ory that provides the understanding of exercise moti-
vation in CLBP - related disability, and duration and 
evaluates the relationships between motivational profiles 
and patients´ personal characteristics.

Methods
Participants
Patients with CLBP under the care of a physician at Brno 
University Hospital between September 2022 and Sep-
tember 2023 were invited to participate in the study. 
Standard physiotherapy was prescribed for all patients 
as part of their comprehensive treatment plan. This 
physiotherapy included therapeutic exercise (Dynamic 
Neuromuscular Stabilization), soft tissue techniques, 
and electrotherapy (Gymna Combi 200, Limburg, Bel-
gium) (see Supplementary Table) [33, 34]. After receiving 
detailed information about the study, 103 patients agreed 
to participate. All participants completed a paper-pencil 
questionnaire (see Supplementary File 1), which col-
lected additional demographic information (age, level of 
education, financial distress). The final sample consisted 
of 103 participants.

Sample estimation
The sample size for this study was determined based 
on guidelines for cluster analysis, which suggest that 
at least 20–30 participants per expected subgroup are 
needed to achieve sufficient statistical power [35]. As we 

anticipated identifying three clusters, a target sample size 
of approximately 100 participants was considered appro-
priate. The final sample size of 103 participants was suf-
ficient to ensure reliable cluster analysis and classification 
accuracy.

Inclusion and exclusion criteria
The criteria for inclusion were age (≥ 18 years old), non-
specific CLBP (duration longer than 12 weeks). Exclu-
sion criteria included the presence of specific lumbar 
spine pathology (i.e., fracture, cancer), deteriorating neu-
rological signs, injection therapy within 3 months and 
current alcohol or drug misuse. All patients who visited 
the Clinic of Rehabilitation Medicine at the University 
Hospital during the recruitment phase were screened by 
the admitting physician. This screening involved inter-
view, collecting medical history, conducting a physical 
examination, and reviewing medical records to identify 
and exclude participants who did not meet the study 
requirements. Patients who met the criteria filled out a 
questionnaire on-site, which was then submitted to the 
physiotherapist for completeness check and subsequent 
evaluation.

Measures
Exercise motivation
The 16-item Exercise Self-Regulation Questionnaire 
(SRQ-E) developed by Brown, Miller and Lawendowski 
[36] was used to assess participants’ motivation to exer-
cise. SRQ-E is domain specific version of the main SRQ, 
which was validated in Czech language by Gavora, 
Jakesova and Kalenda [37]. Values range from 1 to 7, 
higher scores mean a better outcome. Responses are 
given on a seven-point Likert scale with increments rang-
ing from 1 (not true at all) to 7 (very true).

This questionnaire is designed to investigate the under-
lying motivations for an individual’s consistent engage-
ment in exercise. Its structure is formulated to pose 
inquiries and solicit responses representative of exter-
nal regulation, introjected regulation, identified regula-
tion, and intrinsic motivation. The fundamental inquiry 
revolves around assessing the level of autonomy per-
ceived by the individual concerning their involvement in 
exercise or physical activity.

In addition to computing individual subscale scores, 
we derived the Relative Autonomy Index (RAI), that con-
cerns the degree to which one´s motivation is self-deter-
mined.To form the RAI, we used defined formula that 
combines the subscale scores. Amotivation subscale was 
excluded from the RAI calculation, given its focus on the 
assessment of non-motivation.
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Functioning and disability
Patient functioning and disability was measured by the 
24-item Roland-Morris Disability Questionnaire devel-
oped by Rolland and Morris [38]. It consists of 24 ques-
tions aimed at evaluating the patient’s capacity to execute 
routine daily tasks that typically pose challenges for indi-
viduals experiencing CLBP. Values range from 0 to 24, 
lower scores mean a better outcome.

Duration of pain
The duration of lower back pain in years, months and 
weeks was assessed (self-reported) and categorized as 
chronic pain with duration of 12 weeks and longer.

Previously completed physiotherapy sessions
Number of previously completed physiotherapy sessions 
for non-specific CLBP were assessed.

Data and statistics
Our data comprise two types of variables. Continuous 
variables are characterized via mean and standard devia-
tion whereas categorical variables are represented using 
absolute and relative frequencies of the groups. Rela-
tionship between categorical variables was evaluated by 
Pearson chi-squared and Fisher exact test (together with 
Cramer’s V coefficient as effect size). To determine the 
relationship between continuous variables, correlation 
analysis using the Spearman rank correlation coefficient 
was used. Spearman‘s rank correlation coefficient was 
used instead of Pearson’s coefficient because the distri-
bution of the data did not follow two-dimensional nor-
mality (which is necessary condition for statistical tests 
about Pearson’s coefficient). Spearman’s coefficient is 
more robust than Pearson’s coefficient. For the purpose 
of intergroup comparisons between continuous vari-
ables distributions, parametric tests (t-test, ANOVA, 
Welch ANOVA) as well as nonparametric statistical tests 
(Mann-Whitney, Kolmogorov-Smirnov, Kruskal-Wallis, 
Mood’s median) were used. Appropriate effect sizes for 
these tests were also calculated. These effect size mea-
sures were used for each inferential test: t-test: Cohen’s d 
– 0-0.2 negligable, 0.2–0.5 small, 0.5–0.8 moderate, > 0.8 
large Mann-Whitney: coefficient r = Z/sqrt(n) – 0-0.1 
negligable, 0.1–0.3 small, 0.3–0.5 moderate, > 0.5 large 
ANOVA: coefficient h 2–0-0.01 negligable, 0.01–0.06 
small, 0.06–0.14 moderate, > 0.14 large Welch ANOVA: 
coefficient w 2 adj – 0-0.01 negligable, 0.01–0.06 small, 
0.06–0.14 moderate, >0.14 large Kruskal-Wallis: coeffi-
cient h 2 =(H-k + 1)/(n-k) – 0-0.01 negligable, 0.01–0.06 
small, 0.06–0.14 moderate, > 0.14 large. Mood’s median: 
coefficient phi = sqrt (c 2 /n) – 0-0.1 negligable, 0.1–0.3 
small, 0.3–0.5 moderate, > 0.5 large. In the case of para-
metric tests, normality was checked graphically (histo-
gram, Q-Q plot) and by statistical tests (Shapiro-Wilk, 

Pearson chi-square, Anderson-Darling), and homosce-
dasticity by appropriate statistical tests (F-test, Bartlett, 
Levene). In the case of necessary use of p-values adjust-
ment for multiple comparisons, Benjamini-Hochberg 
method was used. To identify potential clusters within 
group of subscales, the k-means clustering method was 
used. K-means clustering is method for partitioning 
dataset into k cluster (i.e. distinct and non-overlapping 
subsets). It is an algorithm of nonhierarchical clustering 
analysis. Number of clusters (k) need to be specified at 
the beginning. The objects are represented as points in 
multidimensional euclidean space.

Clusters are defined by their centroids – points in the 
same space as the data points. In the first step the cen-
troid are set (given by user or randomly chosen). Then 
the object are iteratively attached to the closest clus-
ters. In each iterative steps the positions of centroids are 
recalculated. At the end to the algorithm all subjects are 
classified into predetermined number clusters. For the 
purpose of statistical testing p-values less than 0.05 were 
considered statistically significant. All statistical analyses 
were performed using statistical software R, version 4.3.2.

Results
Characteristics of the sample
The sample (Table  1) consisted of 67 women (65%) and 
36 men (35%) with a mean age of 55.77 (SD = 14.19). 25 
participants (24.3%) had attained advanced educational 
qualifications (university level), 63 participants (61.2%) 
had intermediate educational qualifications (secondary 
level), and 15 participants (14.6%) had basic educational 
qualifications (primary level). Among all participants, 6 
(6.8%) reported financial distress. The mean BMI of the 
sample is 28.67 (SD = 5.33).

Exercise motivation
Concerning the four subscales of motivation to exercise, 
participants on average showed low values in controlled 
forms of regulation. Most prevalent form of regulation 
was introjected behavioral regulation. Positive correla-
tions exist among all subscales (Table  2). The four sub-
scales are positively moderately intercorrelated (except 
for external-identified and external-intrinsic with no 
significant correlation). The remaining group of vari-
ables (age, RMQ) are also positively intercorrelated (with 
small to moderate strength), except for age-BMI (no sig-
nificant correlation). Different RAI score distributions 
were found within the clusters (χ2(2) = 50.698, p < 0.001, 
η2 = 0.49 - large effect size).

Clusters of exercise motivation
The k-means cluster analysis revealed solutions for thir-
teen, three, and two clusters (Table  3). The three-clus-
ter model was chosen as the most appropriate for this 
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sample size. Quantitative fit was tested using ANOVA 
and Mood’s median test, and discriminant analysis 
showed strong differences between clusters for all four 
regulation forms (external: ω = 0.76, introjected: η² = 0.45, 
identified: ω = 0.85, intrinsic: η² = 0.49). Discriminant 
analysis correctly classified 95% of the cases; however, 
this high accuracy may reflect the specific characteristics 
of our sample, and caution is warranted when interpret-
ing these results, as overfitting may be a concern given 
the moderate sample size.

The three clusters are characterized as follows:

 	• Cluster 1 (n = 32, 31.1%): ‘Moderately motivated’ with 
low external and introjected regulation, moderate to 
high scores in autonomous regulation.

 	• Cluster 2 (n = 15, 14.6%): ‘Controlled convinced’ with 
high external and introjected scores, moderate to 
high autonomous scores.

 	• Cluster 3 (n = 56, 54.4%): ‘Highly motivated’ with 
highest scores in identified and intrinsic motivation, 
low to moderate controlled regulation scores.

Functioning and disability
Different score distributions were found within the 
clusters (χ2(2) = 10.425, p = 0.005, η2 = 0.08 -moderate 
effect size). Participants belonging to cluster two ‘con-
trolled convinced’ achieved the highest scores in RMQ 
(11.5 ± 4.9, p = 0.005), significantly different from clus-
ter three ‘highly motivated’ followed (8.1 ± 4.6, p = 0.005) 
(p = 0.027) and one ‘moderately motivated’ (6.4 ± 3.6, 
p = 0.005) (p = 0.005). Clusters one ‘moderately motivated’ 

Table 1  Descriptive statistics of the sample
sex p-value statistical test
female
(n = 67)

male
(n = 36)

External 1.8 ± 1.0 1.7 ± 1.2 0.343 MW
Introjected 3.7 ± 1.3 3.7 ± 1.5 0.977 t-test
Identified 6.0 ± 1.1 5.9 ± 1.0 0.239 MW
Intrinsic 5.0 ± 1.3 4.7 ± 1.1 0.169 KS
RAI 8.7 ± 4.2 8.1 ± 4.0 0.470 MW
Age 57.0 ± 13.1 53.4 ± 16.0 0.220 t-test
Duration of pain 9.9 ± 9.8 5.6 ± 6.5 0.018 MW
Previously completed physiotherapy sessions 6.6 ± 6.4 4.2 ± 4.9 0.022 MW
BMI 28.4 ± 5.7 29.1 ± 4.5 0.511 t-test
RMQ 8.6 ± 4.8 7.1 ± 3.9 0.158 MW
Education level
Primary 8 7 0.402 Pearson
Secondary 44 19
University 15 10
Financial distress
  no 61 35 0.417 Fisher
  yes 6 1
t-test – Student’s two sample t-test, MW – Mann-Whitney test, KS – Kolmogorov-Smirnov test

Table 2  Correlation matrix (Spearman rank correlation coefficient)
external introjected identified intrinsic RAI age Duration of pain**** Completed PT session BMI

introjected 0.51***
identified 0.02 0.40***
intrinsic -0.04 0.41*** 0.57***
RAI -0.63*** -0.18 0.50*** 0.68***
age 0.15 0.07 -0.08 -0.05 -0.25*
Duration of pain 0.12 -0.05 -0.11 -0.08 -0.17 0.47***
Completed PT sessions 0.20* 0.09 0.02 -0.10 -0.26** 0.51*** 0.71***
BMI 0.06 -0.07 -0.19 -0.37*** -0.27** 0.06 0.21* 0.25*
RMQ 0.38*** 0.15 0.06 -0.13 -0.28** 0.21* 0.35*** 0.40*** 0.22*
* 0.01 ≤ p < 0.05

** 0.001 ≤ p < 0.01

*** p < 0.001

**** in years
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and three ‘highly motivated’ are not significantly different 
(p = 0.140).

Duration of pain
Different score distributions were found within the clus-
ters (χ2(2) = 7.099, p = 0.029, η2 = 0.05 -small effect size). 
Participants belonging to cluster two ‘controlled con-
vinced’ indicated that they have been treating CLBP pain 
the longest (12.5 ± 8.1, p = 0.029) significantly differ from 
one ‘moderately motivated’ (p = 0.033) and three ‘highly 
motivated’ (p = 0.033). The scores of the remaining clus-
ters did not significantly differ (cluster three: 7.9 ± 9.6; 
cluster one: 7.4 ± 7.9, p = 0.029, p = 0.527).

Previously completed physiotherapy sessions
Different score distributions were found within the 
clusters (χ2(2) = 6.198, p = 0.045, η2 = 0.04 – small effect 
size). It was revealed that participants belonging to clus-
ter two ‘controlled convinced’ underwent up to twice 
as much physiotherapy sessions (10.5 ± 8.7, p = 0.045) 
as participants belonging to cluster three ‘highly moti-
vated’ (5.0 ± 5.5, p = 0.045) or one ‘moderately motivated’ 
(4.8 ± 4.2, p = 0.045). Cluster two ‘controlled convinced’ 
differs significantly from cluster one ‘moderately moti-
vated’ (p = 0.046) and cluster three ‘highly motivated’ 
(p = 0.046). Cluster one ‘moderately motivated’ and clus-
ter three ‘highly motivated’ did not significantly differ 
(p = 0.874).

Anthropometric and socio-economic characteristics
BMI
Different BMI score distributions were found within the 
clusters (F (2,100) = 4.188, p = 0.018, η² = 0.08 - moderate 
effect size). The highest scores were found in participants 
in cluster two ‘controlled convinced’ (31.6 ± 5.9, p = 0.018), 
which significantly differed from cluster three ‘highly 
motivated’ (27.5 ± 5.0, p = 0.020). Cluster one ‘moderately 
motivated’ (29.4 ± 5.0, p = 0.018) was not significantly dif-
ferent from cluster two ‘controlled convinced’ (p = 0.372) 
or cluster three ‘highly motivated’ (p = 0.219).

Sex, age, educational qualification, financial status
No significant distribution differences between the three 
clusters were found for sex (χ2(2) = 1.627, p = 0.443, 
V = 0.13), age (F (2,100) = 2.301, p = 0.105, η2 = 0.04), edu-
cational qualification (χ2(4) = 3.360, p = 0.500, V = 0.13) or 
financial status (p = 0.862, V = 0.07).

Discussion
The goal of this study was to clarify the quality of exercise 
motivation in patients with CLBP. Our aim was not only 
to describe the representation of individual subscales but 
also to explore their interaction within motivational pro-
files (clusters). Three distinct clusters were identified: two 
characterized by autonomous motivation and one exhib-
iting lower, more controlled motivation to exercise.

Participants in the ‘highly motivated’ cluster showed 
the greatest proportional difference between controlled 

Table 3  Identification of differences between clusters
cluster p-value statistical test
1 2 3

External 1.2 ± 0.4a, b 3.8 ± 1.2a, c 1.5 ± 0.6b, c < 0.001 Median
Introjected 2.4 ± 0.8a, b 4.7 ± 0.9a 4.3 ± 1.1b < 0.001 ANOVA
Identified 5.2 ± 0.9a 5.2 ± 1.2b 6.6 ± 0.5a, b < 0.001 Median
Intrinsic 3.8 ± 0.9a 4.2 ± 1.0b 5.6 ± 0.8a, b < 0.001 ANOVA
RAI 8.0 ± 2.3a, b 1.4 ± 4.1a, c 10.6 ± 2.5b, c < 0.001 KW
age 57.0 ± 14.7 61.8 ± 17.1 53.4 ± 12.7 0.105 ANOVA
Duration of pain 7.4 ± 7.9a 12.5 ± 8.1a, b 7.9 ± 9.6b 0.029 KW
Previously completed physiotherapy sessions 4.8 ± 4.2a 10.5 ± 8.7a, b 5.0 ± 5.5b 0.045 KW
BMI 29.4 ± 5.0 31.6 ± 5.9a 27.5 ± 5.0a 0.018 ANOVA
RMQ 6.4 ± 3.6a 11.5 ± 4.9a, b 8.1 ± 4.6b 0.005 KW
Sex
  female 18 10 39 0.443 Pearson
  male 14 5 17
Education level
  Primary 5 4 6 0.500 Pearson
  Secondary 20 9 34
  University 7 2 16
Financial distress
  no 29 14 53 0.862 Fisher
  yes 3 1 3
Groups with same superscript are statistically significantly different

Median - Mood’s median test, KW - Kruskal- Wallis test, duration of pain – in years
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and autonomous motivation. They achieved the highest 
scores in all forms of autonomous motivation and the 
highest RAI scores. This suggests that these patients per-
ceive exercise as necessary and meaningful, with intrinsic 
enjoyment. However, moderate scores in introjected reg-
ulation suggest a degree of guilt or obligation, indicating 
that their motivation may not be purely intrinsic.

In the ‘moderately motivated’ cluster, participants dis-
played a similar motivational pattern, with lower overall 
values compared to the ‘highly motivated’ cluster. These 
patients showed low scores in controlled motivation and 
moderate to high scores in autonomous forms, indicating 
that they also perceive the importance of exercise, though 
identified motivation was more dominant in this group.

The ‘controlled convinced’ cluster displayed a distinct 
motivational pattern. While they scored similarly to the 
other groups in autonomous motivation, they also had 
elevated controlled motivation. This suggests that while 
these individuals recognize the benefits of exercise, their 
motivation is driven more by external pressures and feel-
ings of guilt, making their behavior more ambivalent.

This cluster also exhibited significantly higher scores 
in measures of functioning and disability, duration of 
pain, physiotherapy sessions, and BMI. These findings 
align with previous research showing a negative correla-
tion between controlled motivation and exercise adher-
ence [39]. Given the complexity of motivational factors, 
tailored interventions focusing on enhancing autono-
mous motivation, such as cognitive behavioral therapy, 
motivational interviewing, and goal-setting strategies, 
could potentially improve outcomes for this group [40]. 
However, our study only demonstrated associations, and 
further research is needed to confirm any direct causal 
effects.

Given the well-documented effectiveness of regular 
exercise in reducing the impact of CLBP on pain and 
disability [7, 41, 42], it is possible that participants in 
this group struggled to adhere to their home exercise 
programs, which could partially explain their poorer 
outcomes.

Incorporating Self-Determination Theory in these 
interventions, which addresses autonomy, competence, 
and relatedness, may further enhance patient engage-
ment and long-term adherence to exercise regimens, as 
recent research indicates that applying Self-Determina-
tion Theory in CLBP rehabilitation programs has been 
associated with improved quality of life and reduces dis-
ability [43].

In the context of the Czech Republic, where physio-
therapy is fully covered by health insurance, this lack of 
adherence may be further influenced by passive coping 
behaviors. These patients may rely excessively on external 
interventions such as heat, cold, or electrotherapy, which, 
while commonly used and beneficial in some cases, may 

be over-relied upon, leading to dependency and a cycle 
of pain and disability [44, 45]. Studies have shown that 
patients receiving compensable care tend to have lower 
adherence to clinic-based advice, which might further 
contribute to this issue [46].

Clinical implications
Our findings emphasize that patients are not motivated 
by a single type of motivation, highlighting the impor-
tance of considering the proportional distribution of 
motivational subscales in clinical practice. The pres-
ence of controlled motivation is strongly associated with 
treatment adherence, which in turn influences treat-
ment effectiveness in terms of functioning, disability, and 
related outcomes. This complexity in adherence aligns 
with recent findings that show no clear relationship 
between adherence to exercise and clinical outcomes, 
suggesting that factors beyond simple adherence must be 
addressed [47].

This is particularly relevant for the ‘controlled con-
vinced’ cluster, which represents a small group of patients 
who may benefit from motivation-oriented interventions. 
Identifying such patients early in their treatment could 
help clinicians implement strategies aimed at enhanc-
ing autonomous motivation, potentially preventing non-
adherence and improving rehabilitation outcomes. To 
address this, interventions tailored to individual patient 
needs, based on motivational profiles, can play an 
important role, as evidence supports the effectiveness of 
tailored, biopsychosocial approaches in improving long-
term LBP outcomes [48].

Limitations
The limitations of this study are primarily related to the 
sample size. While a larger sample would have allowed 
for more precise clustering and more robust statistical 
power, time constraints and the limited size of the avail-
able population made it difficult to recruit additional par-
ticipants. This limitation may reduce the reliability of the 
clustering results and their applicability to broader pop-
ulations. Additionally, the homogeneity of the sample, 
primarily consisting of white, educated participants due 
to the demographic composition of the recruitment site, 
limits the generalizability of the findings. The results may 
not be applicable to populations with different cultural, 
socioeconomic, or educational backgrounds, and fur-
ther studies are needed to explore these aspects in more 
diverse cohorts. Cultural and social factors, which may 
also influence motivational dynamics, were not explored 
in this study.

Another limitation is the underrepresentation of 
patients with lower educational backgrounds, which we 
attribute to the voluntary nature of recruitment. Individ-
uals with higher education are more likely to participate 
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in such studies, leading to a skewed sample that may 
not fully reflect the motivational characteristics of the 
broader patient population. Furthermore, the fact that 
physiotherapy was prescribed by different physicians, 
potentially creating varying initial therapeutic climates, 
could have influenced the representation of specific 
motivational subscales and added variability to the study 
outcomes.

Conclusion
This study is the first to investigate the quality of exercise 
motivation in patients with CLBP. Our findings indicate 
that patients can be categorized into distinct motiva-
tional clusters, with autonomous motivation predominat-
ing across all groups. However, a significant proportion 
of controlled motivation was also observed within the 
sample.

Looking ahead, further longitudinal studies are needed 
to not only examine patients’ initial motivation but also 
to explore how therapeutic interventions influence moti-
vation over time. These insights primarily consisting of 
white, educated participants due to the demographic 
composition of the recruitment site, limits the generaliz-
ability of the findings. The results may not be applicable 
to populations with different cultural, socioeconomic, or 
educational backgrounds, and further studies are needed 
to explore these aspects in more diverse cohorts.
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