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Abstract
Background Many chiropractors use spinal manipulative techniques (SMT) to treat spinal pain. A recent Delphi study 
posited 18 items across five domains as predictors of patients experiencing non-specific low back pain most likely to 
experience a strong and immediate positive response to SMT. We sought to create a ‘pen and paper’ questionnaire 
that would measure these items and then pilot its use in a clinical setting to determine its ‘usability’ for a larger study. 
Knowing this information would inform a more efficacious use of SMT.

Method Of the 18 items identified in the Delphi study, 13 were deemed historical in nature and readily provided 
by the chiropractor and patient. A literature search revealed reliable and valid measures for two more items. The 
remaining three items were generated by creating descriptive questions matched to an appropriate Likert scale. A 
panel of six chiropractors who had used SMT for at least 7 years when treating non-specific low back pain was formed 
to evaluate the items for clarity and relevance. Ten Western Australian chiropractors were then recruited to pilot the 
questionnaire on ten consecutive patients with non-specific low back pain where SMT was used from March to June 
2020. Ethics approval was obtained from Murdoch University.

Results COVID-19 restrictions impacted on practitioner recruitment and delayed the data collection. Of the intended 
100 participants, only 63 could be recruited over a 3-month period from seven chiropractors. Time constraints forced 
the closure of the data collection. The measures of all predictor items demonstrated ceiling effects. Feedback from 
open-ended practitioner questions was minimal, suggesting an ease of use.

Conclusion The length of time and level of participation required to collect the calculated sample size was 
inadequate and suggested that incentivization may be required for a larger investigation. Significant ceiling effects 
were found and suggested that participants did so because of a positive bias toward chiropractic care and the use of 
SMT. The questionnaires in this pilot study require alternative measures and further validation before use in a larger 
study.
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Background
Quality care is required from healthcare practitioners to 
assist in reducing the substantial financial impost of mus-
culoskeletal pain [1, 2]. Manual therapists are part of the 
array of practitioners who treat and diagnose musculo-
skeletal disorders [3]. Many employ in their therapeutic 
arsenal high-velocity low amplitude spinal manipulation 
(SMT) [4]. Spinal manual therapy is often included in 
guidelines for care of spinal pain [5, 6]. Inherent in the 
notion of quality care is the efficacious use of any or all 
interventions.

Many theories have been studied trying to explain how 
SMT may relieve non-specific low back pain (LBP). While 
some studies looked at the bio-mechanical aspects [7–9], 
others have explored the psychosocial influences [10, 11]. 
To this end, a recent study sought the opinions of manual 
therapy practitioners (Delphi methodology) who were 
experts in SMT to the possible factors that would iden-
tify a patient who experiences a strong and instant posi-
tive response to SMT for non-specific LBP [12]. Nineteen 
practitioners with at least seven years of experience in 
using SMT as an intervention for LBP participated and 
included ten chiropractors, six physiotherapists/physical 
therapists, and three who were dual qualified. The par-
ticipants identified 18 predictor items (Table 1). Several 
were not bio-mechanical and included the strength of 
the therapeutic alliance (TA) and the degree of mutual 

understanding of practitioner-patient expectations and 
goals for care [12]. These predictor items aligned with 
the contemporary healthcare framework that emphasises 
patient-centred care [13]. It was suggested that these 
predictors be grouped into five domains, namely patient 
factors, practitioner factors, specific patient signs and 
symptoms, a measure of fear-avoidance beliefs, and the 
presence of an audible release following SMT.

To assess these items for reliability and validity, as well 
as identify potential problems when applied in clinical 
settings, these 18 predictor items needed to be converted 
into a questionnaire.

The authors in this current study were two chiroprac-
tic academics and a chiropractic student researcher with 
considerable knowledge of the regional chiropractic 
community. Also, thirteen of the original Delphi study 
participants identified as being qualified chiropractors. 
Consequently, we chose to approach local chiropractors 
to better facilitate this student research project.

Thus, the aims of this study were twofold.
1. To create an actionable questionnaire from the 

identified 18 predictor items.
2. To pilot the resultant questionnaire for its “usability” 

for identifying strong and instantaneous responders 
to SMT for non-specific LBP within a chiropractic 
care context.

Method
This cross-sectional and pragmatic study sought to cre-
ate a ‘pen-and-paper’ self-administered questionnaire 
of the 18 predictor items identified in the Delphi study 
[12]. Measures were created for each predictor item and 
reviewed by a focus group for clarity and relevance. A 
pilot study was then conducted to test whether the pro-
cedures (sampling, data collection, analysis) were feasible 
or susceptible to bias. This process is outlined in Fig. 1. 
Ethics approval was granted by Murdoch University 
Human Research and Ethics Committee (2020/152).

Questionnaire creation
Of the 18 items identified in the Delphi study [12], 13 
were considered part of the patient history and could be 
provided by the chiropractor or patient. These were:

  • Patient history of a good response to previous SMT 
(item 1).

  • Patient has a comprehensive understanding of 
condition (item 4).

  • Chiropractors’ opinion of patient health status as 
either good (item 8), very good, or excellent (item 6).

  • Duration of symptoms < 16 days (item 9).
  • Pain improves with exercise but not rest (item 10).
  • Patient has an acute condition of < 14 days (item 12).
  • No symptoms in the lower extremities (item 11) or 

distal to the knee (item 13).

Table 1 Final 18 predictor items placed in 5 Domains ranked by 
mean score and sum
Patient factors

1. Patient history of a good response to previous SMT
2. Patient has trust and high confidence in the practitioner
3. Patient susceptible to placebo effect
4. Patient has a comprehensive understanding of condition

Practitioner factors
5. Good patient-practitioner relationship
6. Professional opinion of health status - excellent/ very good
7. Practitioner understanding of patient expectations and goals
8. Professional opinion of health status – good

Signs and symptoms of NSLBP presentation
9. Duration of symptoms < 16 Days
10. Pain improves with exercise, but not rest
11. No symptoms in the lower extremities
12. Patient has an acute condition (< 14 days)
13. No symptoms distal to the knee
14. Decreased active range of motion
15. Decreased passive range of motion
16. Close reproduction of symptoms on spinal springing and/or end 

range loading
An instrument of measurement (FABQ)

17. Fear Avoidance Beliefs Questionnaire work scale
The presence of an audible release following SMT

18. The production of an audible release (cavitation) at the moment 
of thrust
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  • Decreased active and/or passive range of motion 
(items 14 and 15).

  • Close reproduction of symptoms on spinal springing 
(item 16).

  • An audible release following SMT (item 18).
Five items were deemed not part of the patient’s history 
and required either an inventory or rating scale. These 
were:

  • Patient has trust and high confidence in the 
practitioner (item 2).

  • Patient susceptible to placebo effect (item 3).
  • Good patient-practitioner relationship (item 5).
  • Chiropractors’ understanding of patient expectations 

and goals (item 7).
  • Fear Avoidance Beliefs Questionnaire - work scale 

(FABQ-W) (item 17).

Fig. 1 Flow chart of questionnaire construction & study. (Abbreviations Fig. 1: SMT = spinal manipulative therapy. I-CVI: item content validity index. NS LBP: 
Non-specific low back pain)
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For these items (Items 2, 3, 5, 7, 17), a literature search 
was conducted to see if previous research had produced 
any reliable and/or valid measures. A suitable measure 
was found for “Good Patient-Practitioner Relationship” 
(item 5), the Agnew Relationship Measure: ARM-5 [14]. 
The other measure had already been identified in the 
original Delphi study (FABQ-W) [15].

For the remaining items (susceptible to placebo (item 
3), patient has high trust and confidence in the practitio-
ner (item 2), practitioner understanding of patient expec-
tations and goals (item 7)) an appropriate Likert scale 
was constructed.

To maintain confidentiality and minimise bias, chiro-
practors’ and patients’ responses were kept unknown to 
each other by creating separate forms (See Additional 
File 1). Matching codes were placed on the patient and 
practitioner versions to pair responses.

The ability of the individual items on the questionnaire 
to fairly represent (content validity) the 18 predictors was 
assessed by a panel of chiropractors expert in SMT [16, 
17]. The panel’s composition accorded with guideline rec-
ommendations, which state that content validity index 
(CVI) panels should comprise six to twelve participants 
with backgrounds representative of the target population 
[16, 17]. We recruited chiropractors with at least 7 years 
of experience using SMT as this matched the criteria 
used in the Delphi study for defining an expert.

Chiropractors known to the authors of this study were 
asked by email to suggest practitioners who had at least 
7 years of clinical experience, and these were, in turn, 
approached by email to ask if they would like to join the 
panel. A panel of 6 experts was formed from responses to 
this invitation. The panel members were asked to assess 
the items in the questionnaires for clarity and relevance 
(e.g., to what degree do you think you understand this 
patient’s expectations and goals?) using four categories: 
not relevant; needs major revision; needs minor revi-
sion; and very relevant. Consistent with guideline recom-
mendations, responses were dichotomised and assigned 
a value of ‘one’ for “needs minor revision” or “very rele-
vant” and ‘zero’ for “not relevant” or “needs major revi-
sion” categories [16, 17].

Panel members were not asked to assess the invento-
ries (ARM-5, FABQ-W). An Item-Content Validity Index 
(I-CVI) was calculated for each remaining item by sum-
ming the values for each rater and then dividing by the 
number of raters. Based on previous research, an item 
was retained if its I-CVI was greater than 0.79 [16, 17]. Of 
the 16 predictor items created specifically for these two 
questionnaires, 3 recorded an I-CVI of 0.83 (items 4, 6, 
18), and the remainder rated 1.0. Subsequently, all items 
were retained.

The panel was also asked to make recommendations 
that might improve the phrasing of the retained items 

and this resulted in some minor grammatical changes to 
improve the wording.

Measures: final questionnaires (additional file 1)
The patient questionnaire

1. Patient has a history of good response to previous 
SMT (item 1).

This predictor item was assessed by the question, “How 
did you respond to previous manipulation for back pain”. 
A rating was sought on a Likert scale ranging between 0 
and 10, where 0 was “very much worse”, 5 “no change” 
through to 10 “completely better”. The pilot study 
excluded new patients who had never experienced SMT 
for LBP.

2. Patient has high trust in practitioner (items 2 and 5).
The Agnew Relationship measure (ARM-5) is composed 
of a practitioner and patient’s form (each 5 items) and is 
designed to assess the client-therapist (item 2) and ther-
apist-client (item 5) relationship. It is rated on a 7-point 
Likert scale ranging from “strongly disagree” (a score of 
1) to strongly agree (a score of 7). Since we only recruited 
chiropractors, the word “therapist” was replaced with 
“chiropractor” in order to make it more situationally spe-
cific. One item is reverse coded (I have difficulty work-
ing as a joint partnership with my chiropractor/patient). 
Acceptable reliability and validity have been demon-
strated with internal reliabilities of 0.77 and 0.87 [14].

3. Patient likely to respond to placebo (contextual 
factors) (item 3).

As we were concerned about the conceptual difficulties 
surrounding the word “placebo”, its various interpreta-
tions [18], its emotionally laden content and the impact 
of asking this question, a decision was made to replace it 
on the Likert scales with the less emotionally laden word 
“expectation”. Patients’ expectations have been identified 
as one of the major mechanisms contributing to contex-
tual factors [19]. Thus, this predictor item was replaced 
with the question, “Please rate what you expected to hap-
pen to your back pain symptoms immediately after the 
low back manipulation”. The patients were again offered 
a Likert scale in order to rate their previous response to 
SMT between 0 and 10, where 0 was “a very great deal 
worse”, 5 “no change”, and 10 “A very great deal better”.

4. Patient has a comprehensive understanding of their 
condition (Item 4).

The question “How well do you understand your low 
back condition?” was used for this predictor item. A 0 to 
10 Likert scale was offered with a scale ranging from 0 
“I do not understand my back condition at all” to 10 “, I 
completely understand my low back pain”.

5. Chiropractor understanding of patient expectations 
and goals (Item 7).

To explore the possible bi-directional nature of this 
predictor item, we decided to ask both patient and 
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practitioner the question, “To what degree did you (the 
patient/chiropractor) think the chiropractor understood 
your expectations and goals today”. Respondents were 
asked to record responses using a 5-point Likert scale 
that ranged from 0 (Strongly disagree), 3 (neutral), and 5 
(Strongly agree).

6. Signs and Symptoms of the Low Back Pain (Items 9, 
10, 11, 12, 13).

These predictor items are a cluster of the patient’s clini-
cal information regarding how they experience their low 
back pain and are rated as “Yes” or “No”. These were; 
Have there been symptoms < 16 days? (item 9); Does pain 
improve with exercise but not rest? (item 10); Are there 
any symptoms in the lower extremities? (item 11); Does 
the patient has an acute condition of < 14 days? (item 12); 
Are there any symptoms distal to the knee? (item 13)

7. Fear-Avoidance Beliefs Subscale for Work 
(FABQ-W) (Item 17).

The FABQ-W, a subscale of the FABQ, seeks to under-
stand a person’s degree of fear of work-related activi-
ties leading to avoidance behaviours. This questionnaire 
comprises 11 items seeking a response about how nor-
mal work affects or would affect participants’ back pain 
[15]. The questionnaire response options range from 
“Completely disagree” to “Completely agree”. Its reliabil-
ity and validity have been extensively investigated, with a 
reported internal reliability of 0.75 [20].

8. Presence of an audible release (Item 18).
Response options to the question “Was there a produc-
tion of a clicking sound (cavitation) at the moment of 
thrust?” included “Yes, easily heard”, “Yes, just heard”, 
“unsure”, and finally, “No”.

9. Actual response to SMT measure (outcome 
measure).

Patients were asked, “Please rate how your back symp-
toms actually changed immediately after the low back 
manipulation you received today?”. A Likert scale that 
ranged between 0 and 10, where 0 was “very much 
worse”, 5 “no change” through to 10 “completely better”, 
was used to record responses.

The chiropractor questionnaire (additional file 1)
Like the patient questionnaire, the chiropractor question-
naire also contained the ARM-5 (practitioner version) 
and the degree to which they perceived understanding 
the patient’s expectations and goals (same 11-point Lik-
ert scale).

1. Professional opinion of patient’s health status (Items 
6 and 8).

The chiropractor was asked to rate the patient’s health 
status on a 7-item scale ranging from “Very poor”, to 
Unsure”, through to “Excellent”.

2. Changes in active and passive ranges of motion 
(Items 14 and 15).

Chiropractors were asked to provide the range of motion 
data by rating the amount of decreased of the “active 
range of motion” (item 14) and the “passive range of 
motion” (item 15) on a 4-option scale ranging from “No”, 
“Mild”, “Moderate”, and “Severe”.

3. Replication of patient’s symptoms (Item 16).
This section also sought a rating on the question, “Did 
the presence of spinal springing and/or end range load-
ing closely reproduce the patient’s symptoms” (No, Yes, 
Unsure).

4. An open text box was placed at the end of the 
chiropractor’s questionnaire, asking for feedback on 
ways the questionnaire might be improved.

Two scales (Ask Understand Remember Assessment 
(Aura Scale) [21] and Patient-Doctor Relationship Ques-
tionnaire (PDRQ-9) [22]) were included in the data 
collection and measured patient communication self-
efficacy and therapeutic alliance within a psychotherapy 
context (respectively) and formed part of the larger study 
but were not included in this pilot study.

Methods for pilot testing the questionnaire
Sample size
There are various recommended sample sizes for a pilot 
study [23]. A common “rule of thumb” is that the ratio of 
subjects to predictors be at least 10:1 [24]. More recent 
research has suggested that it is better to have sample 
sizes of 100 for 5 predictor variables that are correlated 
with one another at a medium-level [25], and this study 
could potentially produce 5 predictor variables. Con-
sequently, we sought to achieve a sample size of 100 by 
recruiting 10 chiropractors who would subsequently dis-
tribute the questionnaire to 10 consecutive patients who 
agreed to participate.

Recruitment
Convenience sampling was used to approach potential 
chiropractors who had used SMT for more than seven 
years. This time frame was selected as it was used for 
expert delineation in the original Delphi study. These 
practitioners were informed by email or telephone con-
tact of the project by the student researcher and informed 
that they were free not to participate or withdraw at any 
stage without any consequences.Also, advertisements 
were placed on the Western Australian Chiropractors’ 
Facebook page seeking participants.

As chiropractors who agreed to participate were asked 
to recruit ten consecutive patients, all were informed of 
the patients’ inclusion criteria i.e., non-specific lower 
back pain (NS LBP) and that SMT would be used in their 
treatment session. New patients who had not experi-
enced SMT for NS LBP were excluded.
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Questionnaire implementation
Initial email and telephone contact with known chi-
ropractors was made. If an expression of interest was 
returned, then the study information letter was for-
warded. Once signed consent from the chiropractor was 
obtained, a package with 10 chiropractor and patient 
surveys was delivered to the practice. Instructions were 
given to have reception staff present the information 
letter to patients. If the patients met the inclusion crite-
ria and agreed to participate, they were provided with a 
questionnaire to complete after their consultation. The 
chiropractor was also to complete their questionnaire at 
the end of the treatment session. A sealed ‘postal’ box 
was provided for sealed confidential questionnaires to be 
‘delivered’. Instructions were also given to approach all 
patients (consecutively) with non-specific LBP once the 
study began and continued until the 10 patient question-
naires were completed.

Due to the straight forward nature of the required 
questionnaire, no onsite training was given to the chiro-
practor or clinic staff. Contact details of the researchers 
were provided on the information letter and the ques-
tionnaire should there be any questions or concerns.

Data analysis
Data was entered and analysed in SPSS v.24 (IBM Corp, 
Armonk NY, USA) after being scanned for any incom-
plete or corrupt data. Double entry was not used. 
Descriptive statistics of the variables were generated.

The scales were investigated for the presence of floor 
and ceiling effects whereby no more than 15% of respon-
dents should achieve the highest or lowest scores in a 
sample size of 50 or more people [26]. Frequencies, mean 
scores, modal scores and standard deviations were calcu-
lated for all items.

Finally, internal consistency (Cronbach’s alpha) levels 
for the ARM-5 and FABQ-W were calculated.

Results
Chiropractor and patient recruitment
Over a 3-week period, 23 chiropractors were approached 
via email and telephone to recruit the required 10 par-
ticipants. It was not possible to determine why non-
responding chiropractors refused to participate as they 
chose not to reply to telephone calls or emails.

The data collection took place in 2020 during the 
COVID-19 pandemic in Western Australia. This resulted 
in restrictions being imposed on chiropractic practices 
that involved, among others, periods of closure. There 
was regular email and telephone contact (2–4 weeks) 
with the participating practices to monitor data collec-
tion rates, recruitment ended after three months because 
of time constraints surrounding this project.

Of the 10 chiropractors who agreed to participate, 
5 returned ten completed patient and practitioner 
questionnaires. Two chiropractors failed to reach the 
requested number, returning a further 13 questionnaires. 
Three chiropractors either did not respond to emails and 
phone calls or indicated that it was not possible to com-
plete the study because of the impact of COVID restric-
tions. This resulted in a final patient sample size of 63 
from 7 chiropractors.

Patient responses
Patients’ responses to the items created specifically for 
this study demonstrated mean and median scores that 
approximated each other with small standard deviations 
(Table  2). These items also demonstrated ceiling effects 
(Additional File 2). This was most evident in item 7, 
which sought patients’ rating of their chiropractor’s level 
of understanding of their expectations and goals for the 
consultation in question.

Internal reliability for the FABQ-W was good (Cron-
bach Alpha = 0.85), despite its poor patient completion. 
In contrast, only four patients and three chiropractors 
failed to complete the ARM-5; however, its internal reli-
ability for both the practitioners (Cronbach Alpha = 0.66) 
and patients (Cronbach Alpha = 0.60) was poor [27, 28].

Table 2 Patients’ and chiropractor scores on questionnaire items 
created to measure those who respond strongly and instantly to 
SMT for non-specific LBP (n = 63)
Predictor Item Missing Scale 

range
Mean 
(SD)

Median Ac-
tual 
scale

Patient previous 
response to SMT
(item 1)

13 0–10 8.4 
(1.1)

8.0 6–10

Patient expected 
response today
(item 3)

3 0–10 8.2 
(1.4)

8.0 3–10

Patient actual change 
today
(outcome measure)

3 0–10 8.5 
(1.2)

8.5 4–10

Patient understands 
own LBP condition 
(item 4)

3 0–10 8.4 
(1.2)

9.0 4–10

Patient thinks chiro-
practor understand 
their expectations 
(item 7)

4 0–10 8.9 
(1.1)

10.0 6–10

 F.A.B.Q-W (item 17) 17 0–42 12.13 
(7.8)

12 7–35

ARM-5: Patient view of 
TA (item 2)

4 0–35 33.31 
(2.3)

34 28–
35

ARM-5: Chiropractor 
view of TA (item 5)

3 0–35 31.72 
(3.3)

31 20–
35

SMT: spinal manipulative therapy; LBP: low back pain; SD: standard deviation; 
TA: therapeutic alliance; FABQ-W; Fear Avoidance Beliefs Questionnaire work 
subscale; ARM:-5 Agnew Relationship Measure:
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Nearly 80% of patient respondents reported either 
“just” or “easily” hearing the audible release of the SMT. 
Only 8% reported not hearing the audible release.

The patients’ responses to the presence of their NS 
LBP signs and symptoms indicated that the majority per-
ceived themselves as experiencing a recent onset acute 
episode without referred pain (Table 3).

Chiropractor responses
Chiropractors rated almost 60% of their patients’ health 
(item 6 and 8) as either “very good” or “excellent”. “Good” 
(23%), “Average” (16%) and “Poor” (3%) were much less 
common. Nearly two in every three patients were rated 
as having their pain reproduced with spinal springing or 
at end-range loading (item 16). A considerably smaller 
percentage of practitioners reported that the patient’s 
pain was not reproduced with spinal springing (22%), and 
only of them were “unsure” (8%).

Almost 80% of patients were rated by the chiroprac-
tor as having either mild or moderate decreases in 
their active and passive lumbar spine range of motion 
(Table 4).

Chiropractors feedback (open-ended)
Three responses were recorded to the open-ended ques-
tion. No comments were made in respect of ‘usability’ 
other than the positioning of the consent form on the 
survey. A change in wording was suggested for the cause 
of the presence of pain below the knee due to ambigu-
ity surrounding whether the pain was due to local knee 
pathology or to referred pain. The final comment sought 
the inclusion of an additional question asking for the 
number of times the patient had consulted with the chi-
ropractor, as it was thought to be an influencing factor.

Discussion
This study sought to create an understandable ques-
tionnaire that was reliable and ‘usable’ for testing the 18 
predictor items, based on a recent Delphi study [12], to 
predict those who would have a strong and instantaneous 
response to SMT. The development of the questionnaire 
necessitated that both practitioner and patient complete 
assessments of the SMT consultation so that measures 
for all 18 items could be created in accordance with the 
opinions of the experts in the Delphi study.

The ‘expert’ panel process to review the questionnaires’ 
clarity and relevance yielded few changes. Only minor 
feedback was obtained from the participating pilot study 
chiropractor suggesting that the questionnaire had dem-
onstrated reasonable “usability”. However, the patient 
responses from the pilot study suggested that these are 
sensitive to bias and were not capturing the complexity 
and diversity of a therapeutic alliance as reflected in their 
levels of expectations.

Surprising, the TA (ARM-5) measure, which had previ-
ously demonstrated an acceptable internal reliability [28] 
failed to do so in our study. The reason for this remains 
unknown. In contrast, patients failed to ‘warm’ to the 
FABQ-W, and many did not complete it, despite dem-
onstrating strong internal consistency. The most likely 
explanation was its length (11 items). Consequently, both 
instruments will need to be reviewed and replaced with 
more appropriate measures if a larger study is conducted. 
This will likely involve a shorter measure of fear avoid-
ance in relation to work activities and another measure 
of TA.

Unfortunately, this post-graduate project was consid-
erably impacted by the Western Australian COVID-19 
restrictions, and this may have yielded an unclear picture 
of the likely difficulties of collecting patient data for a 
larger study. Also, it was constrained by university aca-
demic timelines required for submission. Thus, the data 
collection was halted after 3 months. At first glance, 10 
consecutive patients with NSLBP would seem a very 
achievable number within a short timeframe. This was 
not the case. Further patient responses suggested that 
only patients with a strong positive opinion about their 
chiropractor and the use of SMT were likely to volunteer. 
Perhaps some form of financial incentive may need to be 
offered to obtain a sample size with sufficient diversity for 
analysis.

Demographic information was not collected for 
patients or chiropractors because it was not necessary 
for the objectives of this study but nonetheless may be 

Table 3 Distribution of 63 patient responses for the signs and 
symptoms associated with their low back pain
Sign & Symptom reported by patient Yes (%) No (%) Miss-

ing 
(%)

Duration of symptoms < 16 Days (item 9) 41 (65.1) 18 (28.6) 4 
(6.3)

Pain improves with exercise, not rest (item 
10)

34 (54.0) 26 (41.3) 3 
(4.8)

Patient has acute condition (< 14 days) 
(item 11)

42 (66.7) 18 (28.6) 3 
(4.8)

No symptoms in the lower extremities 
(item 12)

16 (25.4) 44 (69.8) 3 
(4.8)

No symptoms distal to the knee (item 13) 5 (7.9) 55 (87.3) 3 
(4.8)

Table 4 Practitioners assessment of decreased lumbar spine 
ranges of motion for the 63 patients
Signs & Symptoms None 

(%)
Mild 
(%)

Moder-
ate (%)

Se-
vere 
(%)

Miss-
ing 
(%)

Decreased AROM (item 14) 4 (6.3) 37 
(58.7)

14 
(22.2)

4 (6.3) 4 
(6.3)

Decreased PROM (item 15) 6 (9.5) 35 
(55.6)

12 (19) 5 (7.9) 5 
(7.9)
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confounding factors [29]. Also, due to time constraints, 
we did not form a focus group of patients who had 
received SMT for NS LBP to assess the questionnaire for 
clarity and relevance. This may have impacted on the reli-
ability of the patient component of the questionnaires. 
For example, the item ‘presence of cavitation’ was struc-
tured into “Yes, easily heard/Yes, just heard /no/ unsure” 
categories. The creation of clearer definitions, especially 
for ‘unsure’, would be advisable in future studies to create 
a more reliable and valid measure.

The poor psychometric properties of the created items 
may reflect underlying conceptual difficulties. The com-
prehensive measuring of the factors, as suggested by 
practitioners in the Delphi study, such as contextual fac-
tors (placebo), will require instruments with better reli-
ability and validity. Some of these measures were adapted 
from a psychological background (ARM-5 for TA) and 
may not be appropriate for a musculoskeletal injury 
context. Further investigations may need to explore this 
possibility.

Finally, it has been shown that identifying subgroups is 
no easy task and along with the findings of this study that 
the road ahead to create this questionnaire will involve 
considerable work yet [30].

Lessons learned
The COVID pandemic added many layers of complexity 
to this student research project. The local COVID restric-
tions varied across the data collection period and created 
times where patient attendance to chiropractors was only 
recommended when a serious condition existed. While 
many aspects of a chiropractic program curriculum 
could be conducted via online avenues, active research 
projects exploring SMT that required recruitment were 
more severely impacted. Not only did they vary within 
very short time frames, but they also created an air of 
uncertainty for chiropractic practices and patients. This 
most likely played out poorly in that chiropractors and 
patients had many more important issues to deal with 
rather than volunteering for a study. Perhaps it is unsur-
prising that the patients who participated and valued chi-
ropractic care enough to ‘brave COVID” returned heavily 
biased questionnaires.

It is difficult to think of alternative recruitment strategies. 
In retrospect, the solution most likely to produce better 
participation was to delay. However, there was consider-
able uncertainty about COVID restrictions going forward 
and the time limited nature of the graduate student played a 
major role in planning this project. Sufficient time had to be 
left for the data analyses and write up.

Conclusion
A series of measures were created to quantify the 18 pre-
dictor items thought to best predict patients with low 
back pain who might experience an instant and strong 
positive response to SMT as identified by a panel of 
chiropractors with considerable SMT experience [12]. 
The questionnaire review process suggested good clar-
ity and required only minor revisions. The pilot study 
encountered difficulties with chiropractor and patient 
recruitment. Finally, the data analysis revealed significant 
challenges with the measures chosen. Other measures 
need to be identified and explored before a fully powered 
study can be conducted.

List of Abbreviations
ARM-5  Agnew relationship measure
CI  Confidence intervals
CVI  Content Validity Index
FABQ-W  Fear Avoidance Beliefs Questionnaire (work subscale)
I-CVI  Item Content Validity Index
LBP  Low back pain
SMT  Spinal manipulation therapy
TA  Therapeutic alliance

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12998-023-00510-3.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
We would like to acknowledge all the chiropractors and patients who 
generously gave their time to assist with this project.

Authors’ Contributions
SI was responsible for the study conceptualisation. SI and RG developed 
the survey. RG was responsible for survey distribution, collection and data 
transcription. SI analysed the data. The initial draft was SI and JT. SI, JT 
developed the iterative and final drafts. All authors read and approved the 
final manuscript.

Funding
Not applicable.

Data Availability
Deidentified data is available however, requests will require additional Ethics 
approval.

Declarations

Competing interests
None.

Ethics approval and consent to participate
Murdoch University Human Research Ethics Committee gave approval for the 
study 2020/152.

Consent for publication
Not applicable.

Received: 23 February 2023 / Accepted: 17 August 2023

https://doi.org/10.1186/s12998-023-00510-3
https://doi.org/10.1186/s12998-023-00510-3


Page 9 of 9Innes et al. Chiropractic & Manual Therapies           (2023) 31:40 

References
1. Collaborators GBDCRD. Global, regional, and national deaths, prevalence, 

disability-adjusted life years, and years lived with disability for chronic 
obstructive pulmonary disease and asthma, 1990–2015: a systematic analysis 
for the global burden of Disease Study 2015. The Lancet Respiratory Medi-
cine. 2017;5(9):691–706.

2. Buchbinder R, van Tulder M, Öberg B, Costa LM, Woolf A, Schoene M, Croft P, 
Hartvigsen J, Cherkin D, Foster NE. Low back pain: a call for action. The Lancet 
2018.

3. Ruhe A, Fejer R, Walker B. Altered postural sway in patients suffering from 
non-specific neck pain and whiplash associated disorder - A systematic 
review of the literature. Chiropr Man Therap. 2011;19(1):13.

4. Foster NE, Hartvigsen J, Croft PR. Taking responsibility for the early assess-
ment and treatment of patients with musculoskeletal pain: a review and 
critical analysis. Arthritis Res Ther. 2012;14(1):205.

5. Chiropractic in Canada. : Clinical Guidelines for Chiropractic Practice in 
Canada. https://chiro.org/LINKS/FULL/CANADA/Modes_Of_Care.html.

6. Lin I, Wiles L, Waller R, Goucke R, Nagree Y, Gibberd M, Straker L, Maher CG, 
O’Sullivan PP. What does best practice care for musculoskeletal pain look 
like? Eleven consistent recommendations from high-quality clinical practice 
guidelines: systematic review. Br J Sports Med. 2020;54(2):79–86.

7. Pickar JG. Neurophysiological effects of spinal manipulation. The Spine Jour-
nal: Official Journal of the North American Spine Society. 2002;2(5):357–71.

8. Cao DY, Pickar JG. Effect of spinal manipulation on the development of 
history-dependent responsiveness of lumbar paraspinal muscle spindles in 
the cat. J Can Chiropr Assoc. 2014;58(2):149–59.

9. George SZ, Bishop MD, Bialosky JE, Zeppieri G Jr, Robinson ME. Immediate 
effects of spinal manipulation on thermal pain sensitivity: an experimental 
study. BMC Musculoskelet Disord. 2006;7(1):68.

10. Davis KG, Kotowski SE. Preliminary evidence of the short-term effective-
ness of alternative treatments for low back pain. Technol Health Care. 
2005;13(6):453–62.

11. Ferreira PH, Ferreira ML, Maher CG, Refshauge KM, Latimer J, Adams RD. The 
therapeutic alliance between clinicians and patients predicts outcome in 
chronic low back pain. Phys Ther. 2013;93(4):470–8.

12. Innes S, Beynon A, Hodgetts C, Manassah R, Lim D, Walker BF. Predictors of 
instanteous relief from spinal manipulation for non-specific low back pain: a 
delphi study. Chiropr Man Therap. 2020;28(1):39.

13. Mead N, Bower P. Patient-centred consultations and outcomes in primary 
care: a review of the literature. Patient Educ Couns. 2002;48(1):51–61.

14. Cahill J, Stiles WB, Barkham M, Hardy GE, Stone G, Agnew-Davies R, Unsworth 
G. Two short forms of the Agnew Relationship measure: the ARM-5 and ARM-
12. Psychother Res. 2012;22(3):241–55.

15. Waddell G, Newton M, Henderson I, Somerville D, Main CJ. A fear-avoidance 
beliefs questionnaire (FABQ) and the role of fear-avoidance beliefs in chronic 
low back pain and disability. Pain. 1993;52(2):157–68.

16. Lynn MR. Determination and quantification of content validity. Nurs Res. 
1986;35(6):382–5.

17. Polit DF, Beck CT. The content validity index: are you sure you know 
what’s being reported? Critique and recommendations. Res Nurs Health. 
2006;29(5):489–97.

18. Hróbjartsson A. What are the main methodological problems in the estima-
tion of placebo effects? J Clin Epidemiol. 2002;55(5):430–5.

19. Rief W, Petrie KJ. Can psychological expectation models be adapted for 
placebo research? Front Psychol. 2016;7:1876.

20. Bishop A, Thomas E, Foster NE. Health care practitioners’ attitudes and beliefs 
about low back pain: a systematic search and critical review of available 
measurement tools. Pain. 2007;132(1–2):91–101.

21. Clayman ML, Pandit AU, Bergeron AR, Cameron KA, Ross E, Wolf MS. Ask, 
understand, remember: a brief measure of patient communication self-effi-
cacy within clinical encounters. J Health Communication. 2010;15(S2):72–9.

22. Van der Feltz-Cornelis CM, Van Oppen P, Van Marwijk HW, De Beurs E, Van 
Dyck R. A patient-doctor relationship questionnaire (PDRQ-9) in primary 
care: development and psychometric evaluation. Gen Hosp Psychiatry. 
2004;26(2):115–20.

23. Julious SA. Sample size of 12 per group rule of thumb for a pilot study. Pharm 
Statistics: J Appl Stat Pharm Ind. 2005;4(4):287–91.

24. Wampold BE, Freund RD. Use of multiple-regression in counseling 
psychology research - a Flexible Data-Analytic Strategy. J Couns Psychol. 
1987;34(4):372–82.

25. Maxwell SE. Sample size and multiple regression analysis. Psychol Methods. 
2000;5(4):434–58.

26. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, Bouter 
LM, de Vet HC. Quality criteria were proposed for measurement properties of 
health status questionnaires. J Clin Epidemiol. 2007;60(1):34–42.

27. Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int J Med Educ. 
2011;2:53.

28. Peterson RA. A meta-analysis of Cronbach’s coefficient alpha. J Consum Res. 
1994;21(2):381–91.

29. Lambers NM, Bolton JE. Perceptions of the quality of the therapeutic alliance 
in chiropractic care in the Netherlands: a cross-sectional survey. Chiropr Man 
Therap. 2016;24:18.

30. Stynes S, Konstantinou K, Dunn KM. Classification of patients with low 
back-related leg pain: a systematic review. BMC Musculoskelet Disord. 
2016;17(1):226.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://chiro.org/LINKS/FULL/CANADA/Modes_Of_Care.html

	﻿Creating and testing a questionnaire to predict immediate and strong positive responders to spinal manipulative therapy for non-specific low back pain. A pilot study
	﻿Abstract
	﻿Background
	﻿Method
	﻿Questionnaire creation
	﻿Measures: final questionnaires (additional file 1)
	﻿The patient questionnaire
	﻿The chiropractor questionnaire (additional file 1)


	﻿Methods for pilot testing the questionnaire
	﻿Sample size
	﻿Recruitment
	﻿Questionnaire implementation

	﻿Data analysis
	﻿Results
	﻿Chiropractor and patient recruitment
	﻿Patient responses
	﻿Chiropractor responses
	﻿Chiropractors feedback (open-ended)


	﻿Discussion
	﻿Lessons learned

	﻿Conclusion
	﻿References


