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Abstract
Background  Clinical guidelines for managing non-specific spine pain recommend providing patient education 
and self-management support strategies (SMSS) as first-line treatment. However, SMSS implementation in daily 
chiropractic care remains challenging. This study aimed to assess the level of patient activation in their care, 
explore chiropractic senior interns and clinician supervisors’ beliefs about evidence-based practice (EBP) and self-
management support, and identify theoretical barriers and facilitators to implementing SMSS.

Methods  We used a three-phase mixed-methods convergent design. In phase 1, during the spring and summer 
of 2022, 250 consecutive adults with spine pain at the outpatient chiropractic clinic at the Université du Québec 
à Trois-Rivières, Quebec, Canada, were invited to complete the patients’ activation measure (PAM). In phase 2, all 
senior interns (n = 39) and clinician supervisors (n = 29) were invited to complete three self-administered online 
questionnaires: 1) EBP Beliefs and Implementation Scales, 2) Pain Attitudes and Beliefs Scale (PABS), and 3) the Practice 
Style questionnaire. In phase 3, patients, interns and clinicians having completed the questionnaires were convened 
to semi-structured individual interviews based on the Theoretical Domains Framework (TDF).

Results  In phase 1, three quarters of patients (76.3%) reported a moderate-to-high level of activation. In phase 
2, interns and clinician supervisors had similar EBP Beliefs mean scores (62.8% and 62.5%, respectively) and EBP 
Implementation scores (28.6% and 38.2%, respectively). For the PABS, no predominant biomedical or behavioural 
treatment orientations were observed among interns (mean (SD) = 34.8 (6.3) /60 vs 36.7 (3.5) /48) or clinicians (34.7 
(9.1) /60 vs 34.6 (4.9) /48). Interns primarily had a pragmatic practice style, whereas clinicians were equally pragmatic 
and receptive. In phase 3, four key TDF domains emerged for patients (Social influences, Behavioural regulation, 
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Background
Musculoskeletal disorders (MSD) represent a leading 
cause of global disability [1–3], with approximately 1 bil-
lion people living with spine pain worldwide [4]. Chronic 
spine pain significantly impacts quality of life and is asso-
ciated with reduced physical functioning, poor sleep 
quality, comorbidities such as mood disorders and car-
diovascular conditions [5, 6], social isolation, and eco-
nomic hardship [7, 8], and is a major contributor to job 
absenteeism and reduced productivity [9–11].

Patients with chronic low back pain and neck pain 
often consult primary health care providers, including 
chiropractors for pain relief. Clinical practice guidelines 
on the management of spine pain recommend that health 
care providers provide patient education and self-man-
agement support strategies (SMSS) as first-line treatment 
[12]. SMSS can be defined as “individual’s ability to man-
age their symptoms, the related physical and psychoso-
cial consequences, and lifestyle changes inherent to living 
with a chronic condition” [13]. While SMSS are deemed 
useful to reduce pain, disability  and psychological dis-
tress, health care providers, including chiropractors, do 
not routinely provide SMSS to their patients [14, 15].

Successful implementation of SMSS in daily patients’ 
care is challenging [16, 17]. Since it may be easier to 
influence habits while students undergo professional 
training rather than when they are already established in 
clinical practice, incorporating clinical practice guideline 
recommendations on SMSS within teaching curriculums 
of future musculoskeletal (MSK) health care providers 
is advisable [18]. A recent study conducted at the Cana-
dian Memorial Chiropractic College (CMCC), Ontario, 
Canada, suggested that final year chiropractic interns and 
their clinician supervisors often omitted to deliver SMSS 
to patients [19]. Patients’ compliance to self-management 
was partly hindered by the lack of communication with 
their care provider [19].

To date, no studies have explored factors likely to hin-
der the utilization of SMSS in a university-based French 
chiropractic teaching program. Thus, the current study 
undertaken in the chiropractic teaching program at the 
Université du Québec à Trois-Rivières (UQTR), Quebec, 
Canada, aimed to 1) assess the level of patient activation 

in their own care, 2) explore chiropractic senior interns 
and their clinician supervisors’ beliefs about evidence-
based practice (EBP) and self-management support, and 
3) understand theoretical barriers and facilitators toward 
implementing SMSS with their patients.

Methods/design
A three-phase mixed-methods convergent design was 
used. Mixed-methods research using quantitative and 
qualitative research integration can enhance contextual 
understanding of the complex, multi-level challenge of 
spine problems and care approach [20, 21]. The purpose 
was to examine the same phenomenon by interpreting 
qualitative and quantitative results, that is by bringing 
data analysis together at the interpretation stage [22]. 
Ethical approval was obtained on June 29th, 2022 from 
the Research Ethics Board of the Université du Québec 
à Trois-Rivières (CER 21–277-07.13; CER-22–290-08–
01.11). Written informed consent was obtained from all 
participants.

Context
This study took place at the Student Outpatient Chiro-
practic Clinic at UQTR, which holds the only French chi-
ropractic teaching program in North America. Each year, 
47 new students enter the five-year chiropractic program. 
During the last 18 months of their education, chiroprac-
tic interns deliver patient care under the supervision of 
one of 29 licensed clinician supervisors.

PHASE 1. Estimating patient activation level (quantitative 
data)
Participants
During the spring and summer of 2022, we recruited 
consecutive adult patients (18–80 years old) undergoing 
chiropractic care for a complaint of non-specific neck, 
mid-back or low back pain. An upper age limit of 80 years 
was applied to minimize potential challenges related 
to cognitive decline, sensory impairment, or physical 
fatigue that could affect the accuracy and completeness 
of self-reported data. This limit also facilitated the use of 
study procedures such as online survey completion via 

Emotions, and Goals); five for interns (Knowledge, Environmental Context and Resources, Skills, Memory, Attention 
and Decision Process, and Goals), and four for clinicians (Knowledge, Environmental Context and Resources, Social 
Influences and Beliefs on Consequences).

Conclusion  Although patients demonstrated moderate-to-high activation, EBP and SMSS implementation among 
interns and supervisor was limited. Treatment orientation, practice style, and contextual factors highlight the need for 
targeted educational and organizational strategies to bridge the knowledge-practice gap.

Keywords  Patient Activation, Evidence-Based Practice, Self-management, Theoretical Domain Framework, 
Chiropractic, Professional education
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QR code. Participants able to read and hold a conversa-
tion in French were eligible to participate.

Procedures
Patients were recruited through two methods. First, 
senior chiropractic interns identified eligible participants 
based on their clinical diagnostic. Second, a poster in 
the main corridor of the UQTR outpatient chiropractic 
clinic described the purpose of the study and included a 
QR code linking to additional information. The first 250 

patients were invited by the senior chiropractic interns 
to complete a paper-based or an online version of the 
Patient Activation Measure (PAM) survey questionnaire 
[22] to assess their level of self-care activation after con-
senting to participate. The online version was developed 
on the UQTR in-house web-based survey tool (Banque 
Interactive de Questions-BIQ), with responses stored 
securely on the university server. Submission required 
clicking a ‘‘saved’’ button; however, 29 electronic ques-
tionnaires were not saved and were unusable for analy-
sis. Of the remaining 221 questionnaires, 31 participants 
reported no spine pain and were excluded, leaving 190 
valid questionnaires.

Data collection
Study instrument
We used the French version of Patient Activation Mea-
sure (PAM), a widely used and validated tool designed 
to indicate the level of participation in SMS [23–25]. 
PAM is property of Insignia Health Group, and its use 
for research purpose includes the analysis of the PAM 
scores. The PAM questionnaire includes 13 general 
health items, with scores ranging between 0 and 100. The 
final score can be divided into four subgroups known as 
‘levels of activation’, ranging from low (low score) to high 
activation level (high score) according to the respondent 
experience, observation, and other health-related behav-
iours (Table 1). Participants’ personal information (name, 
phone, email) was we collected to contact participants 
was replaced with unique ID numbers, and the master 
sheet stored securely in a locked filing cabinet in JJL’s 
office.

Sample size
To assess the patients’ participation in SMSS, the sam-
ple size was calculated using the following equation: 
N ≥ (1.96)2 * SD2 / d2 [26], using the standard deviation 
(SD) and margin of error (d) from PAM results in previ-
ous studies [19, 27, 28]. In total, 216 subjects were needed 
for this study (1.962 * 152) / 22.

Data analysis
The total PAM scores (calibrated from score 0 = ‘No acti-
vation’ to 100 = ‘High activation’), and sub-scores (levels 
1–4) were calculated by the Insignia Health Group [23]. 
An ordinal regression model was performed to identify 
clinical variables (spine pain region; number of body pain 
region affected; and duration of spine pain) associated 
with patient level of activation (PAM scores). We report 
McFadden’s pseudo-R-squares (R2), odds ratios (ORs), 
confidence intervals (CIs), and significance levels.

Table 1  Participants characteristics and patients PAM scores
Characteristics Patients

Mean (SD), 
N (%)
(n = 190)

Interns
Mean (SD), 
N (%)
(n = 38)

Clinician 
supervisors
Mean (SD), N (%)
(n = 27)

Mean age (years)
20–30 years
31–40 years
41–50 years
 > 50 years

38.6 (17.7) –
37 (97.4%)
1 (2.6%)

–
–
7 (24.1%)
7 (24.1%)
13 (44.8%)

Gender (Females) 122 (62%) 26 (68.4%) 13 (44.8%)
Years of profes-
sional experience 
(mean)

– 1.5 23

Graduated from 
a Canadian chiro-
practic institution

– – 24 (82%)

Highest level of 
education
Doctorat premier 
cycle
Master’s degree
PhD
Fellowship

– – 12
9
2
5

Reported knowing 
about EBP

– 38 (97.4%) 28 (96.6%)

Acute pain 
(< 3 months)

79 (35.7%) – –

Chronic pain 
(> 3 months)

135 (64.2%) – –

PAM score
Mean (Max = 100)

64.1 (12.0) Description

PAM Activation 
Levels: Level 1

17 (7.4%) Lowest score—Individuals tend 
to be passive and feel over-
whelmed by managing their own 
health. They may not understand 
their role in the care process

Level 2 31 (16.3%) Individuals may lack the knowl-
edge and confidence to manage 
their health

Level 3 95 (50.0%) Individuals appear to be taking 
action but may still lack the con-
fidence and skill to support their 
behaviours

Level 4 50 (26.3%) Highest score—Individuals have 
adopted many of the behaviours 
needed to support their health 
but may not be able to maintain 
them in the face of life stressors



Page 4 of 12Rousseau et al. Chiropractic & Manual Therapies           (2025) 33:50 

PHASE 2. Exploring senior interns’ and clinician 
supervisors’ knowledge, attitude and behaviours
Participants
To be eligible, senior chiropractic interns had to be in 
their final year at the UQTR chiropractic program, and 
licenced chiropractors had to be actively working as clini-
cian supervisors in the Student Outpatient Clinic in the 
spring of 2022.

Procedures
Invitations to participate in the study were sent to all 
eligible senior interns (n = 39) and clinician supervisors 
(n = 29) using the institutional emails. Interested par-
ticipants accessed a link to online questionnaires after 
completing a consent form. We first collected sociode-
mographic data from the senior interns (age and gender) 
and clinician supervisors (age, gender, country of gradu-
ation, part- or full-time practitioners, number of years of 
experience, highest level of education). Participants were 
then asked to complete three self-administered question-
naires: 1) EBP Beliefs and Implementation Scales, 2) Pain 
Attitudes and Beliefs Scale (PABS), and 3) Practice Style 
questionnaire.

Evidence-based practice (EBP) beliefs and implementation 
scales
This questionnaire contains two sections. The EBP Beliefs 
Scale consists of 16 items to assess participants’ beliefs 
about the value of using EBP and their ability to use it. 
The EBP Implementation Scale is an 18-item question-
naire measuring the extend of use of EBP in someone’s 
practice. The EBP beliefs Scale is rated on a 5-point Lik-
ert scale (‘Strongly Agree’ = 1 to ‘Strongly Disagree’ = 5). 
The EBP Implementation Scale is rated on a 5-point 
scale, indicating how often the items were performed in 
the last 8 weeks, with 1 representing « zero times» and 5 
representing « more than eight times». Both instruments 
have acceptable psychometric properties [29].

Pain attitudes and beliefs scale (PABS)
The PABS questionnaire assesses the strength of two 
treatment orientations of health care practitioners: bio-
medical and behavioural (i.e. psychosocial) orientations 
[30]. The amended version of the PABS is comprised of 
19 items (10 biomedical and 9 behavioural items) [31]. 
Each question is rated on a 6-point scale “(‘Totally dis-
agree’ = 1 to ‘Totally agree’ = 6)”, with higher scores on a 
subscale indicating a stronger treatment orientation [31]. 
The PABS also has acceptable psychometric properties 
[30, 32].

Practice style questionnaire
The Practice Style questionnaire is used to classify health-
care practitioners into 4 categories based on their style of 

practice (Seekers, Receptives, Traditionalists, and Prag-
matists), according to responses obtained from a com-
bination of three underlying factors: 1) extent to which 
scientific evidence, rather than clinical experience and 
authority, is perceived as the best source of knowledge; 
2) degree of comfort with clinical practices that are out of 
step with the local community’s practices or the recom-
mendations of leaders; and 3) importance associated with 
managing workload and patient flow while maintain-
ing general patient satisfaction [33]. This questionnaire 
includes 17 statements about clinicians’ practice rated 
on 5-point Likert scale (‘Strongly Agree’ = 1 to ‘Strongly 
Disagree’ = 5).

Analysis
Descriptive analysis (means, standard deviations, count, 
percentages) was conducted using SPSS version 28 (IBM 
Corp, New York) [34]. The scores were calculated for 
each subscale of the EBP Beliefs and Implementation, 
PABS, and Practice style questionnaires. Comparison 
between means of EBP beliefs and implementation scale 
and PABS were calculated for interns and clinicians. 
Due to the small number of senior chiropractic interns 
in the final year of the program and eligible clinician 
supervisors, we could not explore associations between 
demographic variables and scores obtained in the three 
questionnaires using regression analyses.

PHASE 3. Identifying theoretical barriers and enablers 
(qualitative data)
In the summer of 2022, we conducted online semi-struc-
tured individual interviews with spine pain patients, 
senior interns and clinician supervisors based on the 
Theoretical Domains Framework (TDF) [35] encompass-
ing 14 domains: Knowledge, Skills, Environmental Con-
text & Resources, Emotion, Beliefs about Capabilities, 
Beliefs about Consequences, Memory, Attention and Deci-
sion making, Optimism, Reinforcement, Intention, Goals 
and Social Influence.

Participants
Using a random number, up to 30 of the 190 spine pain 
patients returning a valid PAM questionnaire were 
selected, and 13 of them were invited by phone by one 
of the author (JL) to take part in 45–60-min individual 
interview. Data saturation was obtained for most of 
the TDF domains after the 11th interview, and for all 
domains after the last interview. Similarly, a convenient 
sample of 12 senior interns and 10 clinician supervisors 
who had completed all study questionnaires were invited 
to participate in semi-structured individual interview 
using participants’ institutional email. Ten to thirteen 
individuals are considered an appropriate sample size 
for TDF interview study [36]. Patients and senior interns 
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agreeing to participate received a 50-dollar gift card for 
their time.

Data collection
Qualitative interviews aimed to identify barriers and 
facilitators likely to influence the use of self-management 
and related support strategies. We adapted English TDF 
interview topic guides from a similar project [19]. Two 
bilingual authors with clinical (JL) and knowledge trans-
fer (AB) expertise translated the two interview guides 
into French, each made up of 25 open-ended questions, 
with 1 to 3 questions per domain. Questions for patients 
explored their beliefs about spine pain recovery, activity 
limitation, exercise, and physical activity. Questions for 
senior interns and clinician supervisors explored their 
views about patient self-management support strate-
gies in the context of undergraduate health professional 
education. All participants completed and signed an 
informed consent form prior to the interview. Inter-
views lasted between 20 and 45 min and were conducted 
via the Zoom platform (Zoom Video Communication, 
Inc. Zoom Version: 5.11.9, San Jose, CA, USA) by team 
members (JL & AB). All interviews were anonymized and 
transcribed verbatim.

Data analysis
Qualitative data were analyzed using a thematic content 
analysis approach using similar strategies described in 
other studies [19, 37, 38]. Briefly, four assessors (CB, DG, 
JL, EM) independently coded transcripts using Dedoose 
software (Los Angeles, California, USA), and regularly 
met to compare coding and reach consensus. The senior 
author (AB) experienced in qualitative analysis using 
the TDF was consulted at each step, and differences in 
interpretation were reconciled. Specifically, transcripts 
were divided into different statements (unit of mean-
ing) which were coded according to the relevant TDF 
domain. Similar statements within the domains were 
grouped into specific beliefs. A specific belief is defined 
as “a core statement that captures a common theme 
from multiple response statements and provides detail 
about the role of a given domain in influencing practice 
behaviour” [37, 39]. The specific beliefs were divided into 
three groups based on their likelihood to either increase 
(facilitator), decrease (barrier), or have no influence on 
the use of SMSS. Finally, we identified salient barriers 
based on three criteria applied concomitantly: frequency 
of belief, importance of the belief, and contrasting beliefs. 
Quotes reported in this paper were translated using the 
free machine translation service provided by Deepl.com 
(DeepL SE in Cologne, Germany), and reviewed for accu-
racy by the team.

Results
Phase 1. patients PAM questionnaire
Of the 250 patients completing the PAM, 190 provided 
valid questionnaires (76% response rate). The mean age 
was 38.8 years old (SD = 17.6; range = 18–80) and 62% of 
the respondents were females. The average PAM score 
was 64.1% (SD = 17.7) suggesting an overall moderate 
to high activation level (Table  1). Specifically, over one 
quarter of participants (26.3%) scored in the 4th (highest) 
activation level, half (50.7%) in the 3rd level of activation, 
and the remaining were in lower levels of activation with 
16.3% in the 2nd level, and 7.4% in the first (lowest) level.

PAM statistical analyses
Thoracic pain is significantly associated with a lower 
probability of belonging to higher level of activation 
according to PAM score. Cervical and lumbar pain and 
chronicity have no significant association with the level 
of activation (Appendix 1, Table 1).

Phase 2. EBP beliefs and implementation scales, PABS, and 
practice style questionnaire
In total, 38 out of 39 senior interns (97% response rate) 
and 27 out of 29 clinicians (93% response rate) completed 
the EBP Beliefs and Implementation Scales, the PABS, 
and the Practice Style questionnaires. Senior interns were 
mostly females (68%), while a small majority of clinician 
supervisors were males (55%), most of them having grad-
uated from a Canadian teaching institution (n = 24; 82%), 
with a mean of 23 years of clinical experience. Nearly all 
interns (97.4%) and clinicians (96.6%) reported having 
prior knowledge of EBP (Table 1).

EBP beliefs and implementation scales
EBP beliefs scale
Table 2 reports the mean score of the EBP Beliefs Scale 
questionnaire. For senior interns, the total mean score 
was 62.8% (SD = 6.4; range = 50–73). The belief that EBP 
results in the best clinical care for patients had the high-
est endorsement, while the belief that EBP needs much 
time had the lowest score with only 7.9% of senior interns 
agreeing or strongly agreeing. Similarly for clinician 
supervisors, the total score mean was 62.5% (SD = 7.1; 
ranges 44–72). Items 1 and 4 had the highest score (Belief 
that EBP results in the best clinical care for patients and 
that critical appraisal of evidence is essential in EBP pro-
cess) with 96.3%, while the lowest score item was the 
belief that EBP is difficult (11.1%).

EBP implementation scale
The total mean score for senior interns was 38.6% 
(SD = 21.8; range = 10–68), and 35.5% (SD = 9.6 
ranges = 0–68) for clinician supervisors, respectively 
(Table 2). The two items that had the highest number of 
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senior interns, who responded more than 6 times, were 
items 3 and 11 with a response of 73.7% for each. These 
items represent that most senior interns have gener-
ated a search strategy using PICO question (Population, 
Intervention, Comparison, Outcome) about their clini-
cal practice and read and critically appraised a clinical 
research study. For the clinician supervisors, 60% of them 
have collected data on a patient problem more than 6 
times. While very few senior interns (10.8%) and clinician 
supervisors (16%) evaluated the outcomes of a practice 
change more than 6 times.

Pain attitudes and beliefs scale (PABS)
Results from the PABS questionnaire among senior 
interns (mean (SD) = 34.8 (6.3) /60 vs 36.7 (3.5) /48) and 
supervisory clinicians (34.7 (9.1) /60 vs 34.6 (4.9) /48) 
revealed no significant difference in biomedical and 
behavioral treatment orientations (Table 3).

Practice style questionnaire
Senior interns tended to be pragmatic (55%), while clini-
cian supervisors were almost equally receptive (39%) and 
pragmatic (42%), with a few very traditionalists (5%) or 
seekers (4%) (Fig. 1; Appendix 1, Table 2a and b).

Phase 3. qualitative interviews
Spine pain patients
Among the 13 chronic spine pain patients we inter-
viewed (mean age = 44.3; SD = 17.2  years, 69% female), 
we identified 122 specific beliefs and 40 themes from the 
462 utterances across the 14 TDF domains (Appendix 1, 
Table 3). The following provides an overview of the four 

Table 2  Evidence-based Practice (EBP) Beliefs and Implementation Scales
EBP beliefs scale
(Strongly agreed / agreed)

EBP implementation scale
(Responded > 6 times)

Items Interns
(n = 38)

Clini-
cians
(n = 27)

Items Interns
(n = 38)

Clini-
cians
(n = 27)

1. Belief that EBP results in the best clinical care for 
patients

100% 96.3% 1. Used evidence to change my clinical practice 50.0% 38.5%

2. Clear about the steps of EBP 84.2% 85.2% 2. Critically appraised evidence from a research study 73.0% 37.5%
3. Can implement EBP 92.1% 84.6% 3. Generated a PICO question about my clinical practice 73.7% 30.8%
4. Belief that critical appraisal of evidence is essen-
tial in EBP process

92.1% 96.3% 4. Informally discussed evidence from a research study 
with a colleague

47.4% 46.2%

5. Belief that evidence-based guidelines can en-
hance clinical care

89.5% 96.2% 5. Collected data on a patient problem 68.4% 60.0%

6. Belief that one can search the best evidence in a 
time-efficient way

84.2% 74.1% 6. Shared evidence from a study/ies in the form of a 
report or presentation to > 2 colleagues

21.1% 28.0%

7. Belief that one can overcome barriers to EBP 
implementation

81.6% 81.5% 7. Evaluated the outcomes of a practice change 10.5% 16.0%

8. Can implement EBP in a time-efficient way 76.3% 81.5% 8. Shared an EBP guideline with a colleague 23.7% 36.0%
9. Belief that implementing EBP will improve the 
care to patients

94.7% 92.6% 9. Shared evidence from a research study with a pa-
tient/family member

23.7% 32.0%

10. Ability to measure the outcomes of clinical care 92.1% 85.2% 10. Shared evidence from a research study with a multi-
disciplinary team member

21.6% 32.0%

11. Belief that EBP needs much time 7.9% 14.8% 11. Read and critically appraised a clinical research 
study

73.7% 40.0%

12. Can access the best resources to implement 
EBP

78.9% 70.4% 12. Accessed the Cochrane database of systematic 
reviews

28.9% 26.9%

13. Belief that EBP is difficult 28.9% 11.1% 13. Used an EBP guideline or systematic review to 
change clinical practice where I work

42.1% 40.0%

14. Know how to implement EBP sufficiently 
enough to make practice changes

71.1% 70.4% 14. Evaluated a care initiative by collecting patient 
outcome data

18.9% 26.9%

15. Confidence to implement EBP in work 78.4% 80.8% 15. Shared the outcome data collected with colleagues 21.6% 34.6%
16. Belief that the care delivered is evidence-based 92.1% 74.1% 16. Changed practice based on patient outcome data 34.2% 34.6%

17. Promoted the use of EBP to my colleagues 23.7% 44.0%
Mean total score 62.8% 62.5% 38.6% 35.5%
p-value 0,367 p-value 0,299

Table 3  Pain Attitudes and Beliefs Scale
Group Biomedical treat-

ment orientation
Mean score/60 (SD)

Behavioural treat-
ment orientation
Mean score/48*(SD)

Mean 
(SD); 
p-value 
(2-tailed):

Intern 
(n = 33)

34.8 (6.3) 36.7 (3.5) 1.91 (7.52); 
P = 0,154

Clinicians 
(n = 22)

34.7 (9.1) 34.6 (5.0) 0.45 (10.5); 
P = 0,984
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key TDF domains: Social influences, Behavioural regula-
tion, Emotions, and Goals.

Social influences
Twenty-one utterances were summarized into six spe-
cific beliefs (5 facilitators; 1 barrier) forming one theme: 
senior interns and patients’ families had a positive impact 
on their use of SMSS. One participant mentioned: " All 
the feedback I’ve received, both from my intern and from 
my family, is to continue with the exercises. So everyone 
is kind of encouraging me in that. " (P1q44).

Behavioural regulation
Forty-two utterances were summarized into eight specific 
beliefs (5 facilitators; 3 barriers) and the three themes: 
Patients missing their appointments were the main bar-
rier. In contrast, visual reminders were deemed helpful, 
and pain was considered a useful regulator in the moni-
toring of SMSS. This was highlighted by one participant: 
" [The use of SMS] depends on the pain intensity I think. 
If I am really in pain, I know what to do because I have 
exercises that helps. (P12q7).

Emotions
Twenty-five utterances were summarized into 11 spe-
cific beliefs (5 facilitators; 6 barriers) and three themes: 
SMSS is associated with a sense of well-being and pride 
for many, but can be a source of guilt, stress, and frustra-
tion. One participant said: " It’s a small source of stress or 
frustration when I don’t do it. " (P12q32).

Goals
Forty utterances were summarized into 13 specific beliefs 
(all facilitators) and the three following themes: Reducing 
pain, improving physical attributes, and taking responsi-
bility for one’s own care. One participant mentioned: " I 
decided to take care of myself. That’s why self-manage-
ment is important to me, so that I can work on myself. " 
(P5q29).

Senior interns
The 12 senior interns (mean age: 24.8 years, 50% females) 
agreeing to be interviewed had 17 months of experience 
managing patients in the UQTR Student Outpatient 
Clinic. A total of 443 utterances were identified, grouped 
under 106 specific beliefs, and 38 themes (Appendix 1, 
Table  4). The five key TDF domains were: Knowledge, 
Environmental context and resources, Skills, Memory, 
attention and decision process, and Goals.

Knowledge
Forty-three utterances were summarized into six spe-
cific beliefs (6 facilitators; 6 barriers) and two themes: 
Variable levels of general knowledge, and how best to 
apply SMSS. One intern mentioned: " I personally don’t 
remember having a full course on [brief action planning], 
but maybe we’ve learned so much that I don’t remember, 
but it might be interesting to see it more in our program. 
" (I1q15).

Environmental context and resources
Sixty-five utterances were summarized into 11 specific 
beliefs (4 facilitators; 7 barriers) and four themes: While 
resources on SMSS are available, lack of time, clinician 
supervisors’ heterogeneity, and insufficient exposure 
on SMSS hinder its integration. One intern mentioned: 
" There are many [clinicians] who have a lot of clinical 
experience and have been at the clinic for years, but who 
might be a bit less receptive to change. In my opinion, 
several clinicians may also not be the most up-to-date in 
terms of evidence." (9Iq36).

Skills
Seventeen utterances were summarized into 10 spe-
cific beliefs (4 facilitators; 6 barriers) and two themes: 
Senior intern’s unequal skills when applying SMSS, and 
patient communication. One intern mentioned: " There 
were occasions when the patient told me about an objec-
tive, but we didn’t define it properly and didn’t reach it. 

Fig. 1  Practice Style Questionnaire results for (A) Interns and (B) Clinician supervisors
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My lack of competence in implementing this kind of 
approach was probably the problem." (I6q40).

Memory, attention and decision process
Twenty-five utterances were summarized into seven spe-
cific beliefs (2 facilitators; 4 barriers) and three themes: 
Share decision making with patients, deciding not to 
use SMSS on the first clinical encounter, and patients’ 
reluctance to managing their own condition. This was 
illustrated by one intern who said: " I would suggest [exer-
cises] to everyone. Of course, not at the first appoint-
ment, because it’s very busy. " (I6q37).

Goals
Forty-three utterances were summarized into 6 specific 
beliefs (5 facilitators; 1 barrier) and three themes: Edu-
cating patients on the importance of self-care, provid-
ing timely SMSS to patients, and doing all they can to 
improve patient health using SMART goals (Specific, 
Measurable, Achievable, Relevant, and Time-Bound 
goals). One intern mentioned: "I feel capable of giving 
[SMSS]. It’s definitely something I want to do—provide 
self-management strategies." (I10q12).

Clinician supervisors
Nine clinician supervisors (mean age = 54  years; 
SD = 8 years, 33% female) agreed to participate. A total of 
329 utterances were identified, grouped under 151 spe-
cific beliefs and 50 themes (Appendix 1, Table  5). The 
four key TDF domains were: Knowledge, Environmental 
context and resources, Social Influences, and Beliefs about 
consequences.

Knowledge
Forty-two utterances were summarized to 20 specific 
beliefs (12 facilitators, 8 barriers) and four themes: Train-
ing and access to scientific literature on SMSS would 
facilitate their use, senior interns have sufficient knowl-
edge, clinician supervisors varying levels of knowledge 
and lack of training in SMSS are limiting factors, and 
written recommendations and audiovisual demonstrat-
ing exercises increase patient’s adherence. One clini-
cian supervisor mentioned: " So, if there is training or 
resources put in place to help us [with SMSS], I think it 
will greatly help in the implementation. " (C4q29).

Social influences
Seventeen utterances were summarized to 13 spe-
cific beliefs (7 facilitators, 6 barriers) and the following 
two themes: patients, senior interns, clinician supervi-
sors, and other professionals are in favour of the use of 
SMSS, the clinic administration should support the clini-
cian’s use of SMSS. One clinician supervisor mentioned: 
"At the same time, I think it gives patients, well, us, our 

profession, a certain credibility, because we want to do 
everything we can to help the person with their condition 
as much as possible." (C4q13).

Environmental context and resources
Fifty-one utterances were summarized to 22 specific 
beliefs (6 facilitators, 16 barriers) and the following six 
themes: Lack of time, manpower (low ratio of clinician 
to interns), clinical support tools (e.g., vignettes, algo-
rithms), training/workshops, and resource persons; not 
all clinicians effectively use available resources. One cli-
nician supervisor indicated: " I also believe that using 
different modes of presentation, i.e. above all a visual 
support, either pre-recorded vignettes or examples of 
helping relationships, will simply facilitate the integration 
of the ability to carry out these processes. " (C2q38).

Beliefs about consequences
Nineteen utterances were summarized to seven specific 
beliefs (5 facilitators, 2 barriers) and two themes: Offer-
ing SMSS will help patients manage their condition suc-
cessfully; SMSS is a way of empowering patients. One 
clinician supervisor said: "If you follow him and then 
guide him towards chronicity, it’s like not giving him the 
tools to help himself and then knowing that the patterns 
will come back, the pain will come back. " (3Cq20).

Discussion
Although effective for reducing spine pain and disability 
[15, 38, 40], and improving the quality of life of related 
comorbidities [41, 42], SMSS is generally not well under-
stood or utilized by healthcare professionals [43, 44]. This 
study aimed to assess patients’ involvement in their care, 
explore chiropractic senior interns and clinician super-
visors’ beliefs about self-management support strategies 
(SMSS) and the use of EBP, and identify factors likely to 
hinder the implementation of SMSS in an undergraduate 
chiropractic program.

Together, our findings suggest that better results would 
be achieved if educational curriculums provided student 
learners and clinician supervisors with formal training on 
SMSS, easy-to-use tools such as the Brief Action Plan-
ning [45], while allocating sufficient time to utilize SMSS 
with chronic spine pain patients.

In patients with chronic pain, higher levels of activation 
are correlated with greater clinical improvement [46, 47]. 
Together, our finding and those from a related study con-
ducted in an English chiropractic teaching institution in 
Ontario [19] indicate that people seeking care in chiro-
practic teaching clinics exhibit a higher degree of engage-
ment in their care. Furthermore, adults experiencing 
disabling comorbidities and back-related restricted-activ-
ity days demonstrate a higher propensity to utilize medi-
cal care over chiropractic interventions. This suggests 
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that patients who could potentially benefit from reha-
bilitative services may not be accessing these treatments 
adequately [48].

Approximately one third of individuals who experience 
an episode of back pain are at risk of recurrence within 
the first year [49]. Clinical guidelines for the manage-
ment of back and neck pain emphasize the importance 
of avoiding prolonged bed rest, remaining physical activ-
ity, participating in home exercise programs, and return-
ing to work promptly [50–53]. Our exploratory analysis 
suggests that patients with spinal pain, particularly those 
with thoracic pain or multiple site pain, tend to have a 
lower engagement in their care. Providing patients with 
educational resources and exercise programs as preven-
tive strategies to mitigate the future impact of low back 
pain should be encouraged [54].

Consistent with findings in nursing education [55–
57], senior interns in our study valued EBP but did not 
routinely apply, indicating a persistent gap between 
knowledge and implementation. Their EBP Beliefs and 
Implementation scores did not differ significantly from 
those of clinician supervisors, likely reflecting the influ-
ence of supervisors’ beliefs on students [58]. Lower scores 
on specific items may point to a disconnect between fac-
ulty delivering the academic curriculum (years 1–4), 
revised in 2008 to emphasize EBP, and clinicians in the 
UQTR outpatient clinic (years 4–5) who maintain active 
practice. Supervisors with lower EBP beliefs and imple-
mentation may be less likely to model or promote its use 
encourage during clinical placements.

A behavioural treatment orientation is generally asso-
ciated with improve patients’ health outcomes [59–62]. 
In contrast to a related study in Ontario where CMCC 
senior interns exhibited a stronger behavioural than bio-
medical treatment orientation [44], neither interns nor 
supervisory clinician in our study showed a predominant 
treatment orientation. This may reflect an integrative 
approach to pain management, with orientation shifting 
according to pain type or patient needs. Alternatively, 
participants may hold more neutral or uncertain treat-
ment beliefs.

As in studies of occupational therapists, physical thera-
pists, physicians, and chiropractors, [33, 44, 63, 64], few 
of our study participants were “seekers” (i.e., clinicians 
whose decisions are driven primarily by scientific evi-
dence). Most interns and many clinicians were “prag-
matists,” prioritizing interventions perceived to yield 
quick results over those with strong empirical support, 
potentially explaining the mismatch between moder-
ate EBP beliefs and low implementation scores [33]. 
Clinician supervisors displayed a more balanced dis-
tribution between pragmatic and receptive styles, sug-
gesting some openness to integrating credible scientific 
and clinical sources alongside practical decision-making 

[33]. However, this receptiveness did not translate into 
higher EBP Implementation scores. This discrepancy 
may indicate that while supervisors are open to evidence 
in principle, structural constraints (e.g., time, resources), 
entrenched habits, or selective application of evidence 
limit consistent implementation. Alternatively, social 
desirability bias may have inflated EBP Beliefs scores, 
with respondents providing answers they perceived 
as professionally appropriate, despite lower reported 
engagement in EBP-related behaviours.

Overall, our findings suggest that while interns and cli-
nician supervisors valued EBP conceptually, treatment 
orientation and practice style may limit its application in 
practice. Targeted educational initiatives and support for 
clinician supervisors could strengthen EBP integration of 
EBP in chiropractic training and clinical care.

Patients reported lacking time and confidence in their 
capabilities were barriers to adhering to clinicians’ advice 
on self-management. Capability and opportunity are 
two prerequisites for a patient to adhere to clinical rec-
ommendations and maintain behaviour [65]. Capability 
includes, but is not limited to patients’ education, help-
ing identify situations where patients could relapse and 
equipping them with problem-solving skills. Opportunity 
can be achieved by giving feedback, having discussion, 
and giving support to patients to increase their adherence 
to self-management [66]. Thus, helping patients man-
age their time more efficiently, reflecting on their cur-
rent behaviours and offering concrete examples, setting 
goals, and ensuring proper follow-ups to meet their goals 
may increase patient’s motivations and help develop their 
ability to self-management [66, 67].

While some senior interns felt confident about their 
ability to provide SMSS to their patients and had good 
intentions to do so, many felt overwhelmed during the 
initial and follow-up clinical encounters with all they 
need to accomplish, such as reports of findings and 
delivery of manual therapy. Senior interns also reported 
not formally learning about SMSS during their clini-
cal training. Low levels of self-competency, knowledge 
and experiences can increase students’ levels of anxiety 
[68]. Improving students’ knowledge and skills and thus 
increasing their metacognitive competence can help 
them recognize the limitations of their abilities [69, 70]. 
Introducing clinical skills within a system-oriented prob-
lem-based curriculum early in the training curriculum 
may increase student confidence when dealing with real 
patients, consolidate theoretical knowledge and clinical 
skills, motivate learning, and increase students’ enthusi-
asm to become health care providers [71]. Senior interns 
also highlighted a lack of consistency among clinician 
supervisors regarding the use of SMSS, possibly due to 
different practice styles, varying educational background 
and/or range of clinical experiences [72].



Page 10 of 12Rousseau et al. Chiropractic & Manual Therapies           (2025) 33:50 

Clinician supervisors generally believed that SMSS 
is essential to improve MSK conditions and felt confi-
dent about their ability to teach SMSS to senior interns. 
However, most reported lacking the time due to admin-
istrative duties such as frequent student evaluation and 
chart audits. As for dentistry [73, 74], clinician supervi-
sors stressed the need of a clinician-to-student supervi-
sion ratio of 1:4, instead of the current 1:8 ratio, to allow 
prioritizing teaching SMSS to senior interns. Finally, cli-
nician supervisors welcomed additional training to help 
standardize the teaching of SMSS.
Call out box: Summary of recommendations to facilitate 
the use of SMSS.
1. Providing student learners and clinician supervisors with formal train-
ing on SMSS.
2. Allocating sufficient time to utilize SMSS with chronic spine pain 
patients.
3. Providing patients with educational resources and exercise programs 
as preventive strategies to mitigate the future impact of low back pain 
should be encouraged.
4. Targeted educational initiatives and support for clinician supervisors 
to strengthen EBP integration of EBP in chiropractic training and clinical 
care.
5. Helping patients manage their time more efficiently, reflecting on 
their current behaviours and offering concrete examples, setting goals, 
and ensuring proper follow-ups to meet their goals may increase pa-
tient’s motivations and help develop their ability to self-management.
6. Improving students’ knowledge and skills and thus increasing their 
metacognitive competence can help them recognize the limitations of 
their abilities.
7. Introducing clinical skills within a system-oriented problem-based 
curriculum early in the training curriculum may increase student 
confidence when dealing with real patients, consolidate theoretical 
knowledge and clinical skills, motivate learning, and increase students’ 
enthusiasm to become health care providers.
8. Offer additional training to clinician supervisors to help standardize 
the teaching of SMSS.
9. Reduce the ratio of clinician supervisor to student from 1:8 to 1:4 to 
allow prioritizing teaching SMSS to senior interns.

Future research
Investigating the adoption and use of EBP and SMSS 
throughout the entire undergraduate chiropractic teach-
ing program may help capture how student beliefs, 
knowledge, and skills evolve as learners transition toward 
professional practice, thus help identify more effective 
teaching methods to link theoretical and practical learn-
ing. Knowledge gained in this study can inform the tai-
loring of knowledge translation interventions to increase 
the uptake and application of SMSS in chiropractic 
teaching institutions [19].

Study limitations
Selection bias may have occurred as participation was on 
a voluntary basis. The small number of participants pre-
vented us from conducting a multiple regression analysis 
to explore associations between demographic variables 

self-administered questionnaires, and also limits the gen-
eralizability of our results. Results of the Pain Attitude 
and Beliefs questionnaire should be interpreted with cau-
tion as one question from the behavioural subscale was 
removed due to inaccurate translation, possibly impact-
ing validation. Lastly, the analysis of the qualitative inter-
views is subject to team members shared understanding 
of the definitions of the TDF domains and constructs, 
which may contribute to differences in participants’ 
interpretation.

Conclusions
Participants seeking care for spine pain reported a mod-
erate to high levels of engagement in their care. While 
theoretical knowledge and beliefs about EBP and SMSS 
were generally favorable, their consistent application 
in practice was suboptimal. These findings point to the 
importance of integrating SMSS and EBP training more 
systematically across all stages of the chiropractic curric-
ulum and ensuring alignment between academic instruc-
tion and clinical supervision. Prioritizing and modelling 
these approaches in clinical placements could help bridge 
the gap between knowledge and practice, ultimately 
enhancing the quality and outcomes of spine care.

Abbreviation
SMSS	�  Self-Management Support Strategies
EBP	�  Evidence-based practice
PAM	�  Patients’ Activation Measure
TDF	�  Theoretical Domains Framework
MSD	�  Musculoskeletal Disorder
MSK	�  Musculoskeletal
CMCC	�  Canadian Memorial Chiropractic College
UQTR	�  Université du Québec à Trois-Rivières
SD	�  Standard Deviation
R2	�  Pseudo R squared
ORs	�  Odd ratios
Cis	�  Confidence Intervals
PABS	�  Pain Attitudes and Beliefs Scale
PICO	�  Population, Intervention, Comparison, Outcome search strategy
SMART	�  Specific, Measurable, Achievable, Relevant, and Time-Bound goals
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