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Abstract 
Objective: To investigate whether a physical therapist trained through the Me-
chanical Diagnosis and Therapy (MDT) diploma program could guess psycho-
logical Patient Reported Outcome Measure (PROM) scores of individuals with 
low back pain (LBP) by taking patient history and completing a physical evalu-
ation. Methods: Ten participants with LBP completed PROMs immediately 
before history taking and again after a physical evaluation. PROMs included the 
Pain Catastrophizing Scale (PCS), Tampa Scale for Kinesiophobia (TSK), Hos-
pital Anxiety and Depression Scale, and Pain Coping Strategy Questionnaire. A 
physical therapist who completed the MDT diploma program took the patients’ 
history and completed their physical evaluation. The therapist completed the 
same PROMs immediately after both history taking and physical evaluation. 
Correlations between patient and therapist scores were calculated using Spear-
man’s ρ. Results: Statistically significant positive correlations were detected in 
the PCS (ρ = 0.65) and TSK (ρ = 0.78) before history taking, and in the PCS (ρ = 
0.81) and TSK (ρ = 0.74) after physical evaluation. Discussion: The results are 
based on one MDT therapist and generalizability of the findings is limited. 
However, the current preliminary findings justify the need for further studies to 
explore effective post-graduate training to promote a patient centered approach. 
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1. Introduction 

Considering and appropriately addressing psychosocial barriers is a widely ac-
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cepted measure for successful management of low back pain (LBP) [1] [2] [3]. A 
study by Miki et al. [4] included 78 patients with LBP and 21 physical therapists, 
and investigated whether the physical therapists could guess the scores of psy-
chological Patient Reported Outcome Measures (PROMs) through physical 
therapy evaluation. The physical therapists could not guess the psychological 
PROM scores and the clinical experiences of the physical therapists did not en-
hance the accuracy of their guess. However, another study [5] showed that 
trained physical therapists could guess patient anxiety through physical therapy 
evaluation. A potential reason for the discrepancy between the studies [4] [5] is 
the physical therapists’ training level, and it was added to a research agenda to 
investigate whether certain post-graduate training programs might affect the 
ability of physical therapists to guess patient psychological PROM scores through 
physical therapy evaluation [4]. One promising post-graduate training program 
available around the world is the Mechanical Diagnosis and Therapy (MDT). 

The MDT [6] is a system for the assessment and treatment of musculoskeletal 
conditions, and is the most commonly used physical therapy management for 
LBP [7] [8] [9] [10]. The MDT involves detailed history taking using a 
semi-structured form and physical evaluation utilizing patient responses to 
loading strategies, where empowerment of self-management and patient educa-
tion are always emphasized [6]. There has been increasing evidence that the 
MDT is effective in enhancing patient attitudes toward self-management [11] 
and improving psychosocial outcomes [12]. Further, MDT therapists are more 
biopsychosocially-oriented than other physical therapists for LBP management 
[13].  

There are two levels of certification in the MDT training system—credential 
and diploma. Briefly, the diploma level requires 240 h of online training, with 
topics including the potential drivers of pain and disability. The diploma level 
also requires further understanding of MDT on top of the 112 h of credential 
training. Further, the diploma training requires 360 h of clinical practice based 
on a variety of musculoskeletal disorders: for example, maximizing treatment ef-
ficiency, effectiveness by the appropriate provision of education, self-management 
procedures, clinician procedures, and preventative measures. The differences are 
explained in more depth in a previous study [14]. 

The primary aim of the current study was to investigate the possibility that a 
physical therapist trained through the MDT diploma program could guess 
PROM scores of individuals with LBP, which were used in the previous study 
[4], through history taking and physical evaluation. In this study, we conducted 
a pilot test with one MDT therapist. The secondary aim of the study was to in-
vestigate immediate effects of MDT on psychological status of those with LBP. 

2. Methods 
2.1. Design 

This pilot study includes MDT evaluation, which also includes a potential inter-
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vention effect. Therefore, this study was pre-registered in a clinical trial registry 
(UMIN000037990). The institutional research ethics committee (Saitama Pre-
fectural University, #19100) approved the current study. All participants pro-
vided written consent before data collection. 

2.2. Participants 

Using convenience sampling, we recruited participants with LBP via advertising 
at the university (Saitama Prefectural University, Koshigaya, Saitama, Japan) 
between November 2019 and March 2020. The inclusion criteria were: 1) age 18 
- 60 years, 2) at least one episode of LBP for at least two successive days with in-
tensity of at least two in the 11-point numerical rating scale (NRS) during the 
last month [15] [16], and 3) a score on the Oswestry Disability Index (ODI) [17] 
[18] of 13% or more, where 12% is the cut-off score for patients with LBP disa-
bility in the Japanese population [19]. Exclusion criteria were: 1) undertaking 
treatment for LBP during the study period, 2) congenital disorders, 3) diagnosed 
neurological disorders, 4) diagnosed mental disorders, 5) being pregnant or 
multipara, and 6) diagnosed spinal deformity. 

2.3. Physical Therapist 

An author (HT) undertook MDT history taking and physical evaluation of par-
ticipants. He had completed the MDT diploma program but had not yet taken 
the MDT diploma examination at the time.  

2.4. Procedures 

The participants completed the following PROMs immediately before having 
their MDT history taken: 1) the P4 for pain intensity, 2) the ODI for disability 
due to LBP, 3) the 12-item Orebro Musculoskeletal Screening Questionnaire 
(OMSQ) for general understanding of the risk of poor prognosis, 4) the Central 
Sensitization Inventory (CSI) for pain status, 5) the Pain Catastrophizing Scale 
(PCS) for pain catastrophizing, 6) the Tampa Scale for Kinesiophobia (TSK) for 
kinesiophobia, 7) the Hospital Anxiety and Depression Scale (HADS) for anxiety 
and depression, and 8) the two-item Pain Coping Strategy Questionnaire (PCSQ) 
for confidence in a management strategy for LBP. Participants’ age, gender, 
height, weight, and symptom duration and location were also collected as de-
mographics. 

The participants also completed the following PROMs immediately after the 
MDT physical evaluation: 1) the PCS, 2) the TSK, 3) the HADS, 4) the PCSQ, 
and 5) the 11-point global recovery of change scale (GRCS) [20].  

The physical therapist completed the following measures immediately after 
taking patient history and again immediately after the physical evaluation: 1) the 
PCS, 2) the TSK, 3) the HADS, and 4) the PCSQ.  

The physical therapist was blinded to the patient PROMs results. The content 
of MDT history taking was not controlled and was tailored to each participant 
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by the physical therapist, so each item of the PROMs was not necessarily cov-
ered. Each MDT session lasted 60 min. 

2.5. Outcomes 

The primary outcomes in the correlation analysis were the same PROMs used in 
the previous study [4], including the PCS, the TSK, and HADS.  

2.5.1. Demographics 
Symptom duration was defined as the number of days and/or months since the 
last pain-free month [16]. Symptom location was assessed with the help of a 
body chart (1 = lower back, 2 = side of the lower back, 3 = buttock, 4 = thigh, 5 = 
lower leg, and 6 = foot), where a higher score indicated more distal pain [21]. 

2.5.2. The ODI 
The ODI is a well-established PROM for disability due to LBP. We used a Japa-
nese version of the ODI [17], where a higher score indicates greater disability 
due to LBP. 

2.5.3. The P4 
The P4 is composed of four 11-point NRSs for pain intensity, where higher sum 
scores indicate higher pain intensity over the last two days [22]. The construct 
validity and test-retest reliability (intra-class correlation coefficient [ICC] = 0.78) 
have been established [22].  

2.5.4. The OMSQ 
We used the Japanese version of the OMSQ [23]. The OMSQ includes 12 items 
with multiple psychometric properties and sum scores range from 1 to 120. Al-
though there is no exact cut-off for poor prognosis in the Japanese population, a 
high sum score indicates risk of poor prognosis. Test-retest reliability (ICC = 
0.92) has been established [23].  

2.5.5. The CSI 
We used the Japanese version of the CSI [24]. The CSI includes 25 items, with 
scores ranging from 0 to 4. A higher total score indicates a greater deficit in no-
ciplastic pain. The criterion-related validity, construct validity, and test-retest re-
liability (ICC = 0.85) have been established [24].  

2.5.6. The PCS 
We used the Japanese version of the PCS [25] [26]. The PCS includes 13 items, 
with scores ranging from 0 to 4. A higher total score indicates a greater deficit in 
pain catastrophizing. The construct validity and high internal consistency 
(Cronbach alpha of all items = 0.89) have been established [26].  

2.5.7. The TSK 
We used the Japanese version of the TSK [27]. The TSK includes 17 items, with 
scores ranging from 1 to 4. A higher total score indicates greater fear of move-
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ment. The concurrent validity and high internal consistency (Cronbach alpha of 
all items = 0.85) have been established [27]. 

2.5.8. The HADS 
We used the Japanese version of the HADS [28]. The HADS includes 14 items, 
with scores ranging from 0 to 3. Odd number items are for depression and even 
number items are for anxiety. A high total score indicates greater anxiety or de-
pression. The construct validity has been established [28]. The participants rated 
the magnitudes of anxiety and depression by considering their status during the 
last one week. 

2.5.9. The PCSQ 
We used the Japanese version of the PCSQ [29], which includes two items; 1) 
how much control patients felt they had over pain, and 2) how much patients 
were able to decrease pain [30]. The scores range from 0 to 6 (0 = no con-
trol/cannot decrease it at all, 3 = some control/can decrease it somewhat, and 6 = 
complete control/can decrease it completely). A higher total score indicates 
greater confidence in a management strategy for pain. The construct validity has 
been established [29]. 

2.5.10. The 11-Point GRCS 
We used the 11-point GRCS for perceived change immediately after the MDT 
physical evaluation, which was recommended as a standard measure for research 
on LBP [20]. The minimum clinically important change is 2 [20].  

2.6. Statistical Analysis 

Considering a feature of the pilot study, a minimum border for strong correla-
tion of 0.8 was used for a priori sample size estimation. Consequently, 10 partic-
ipants were estimated (α = 0.05 and β = 0.20) [31]. 

Descriptive analysis was used to summarize variables as the mean [standard 
deviation (SD)] and % (number). Non-parametric analyses were used due to the 
small sample size. All statistical analyses were performed with SPSS (version 
21.0, IBM Corporation, New York, USA). Statistical significance was set at P < 
0.05. 

The Spearman’s ρ-values were calculated between the patients’ and therapist’s 
PROM scores immediately before and after the MDT physical evaluation for the 
following tests: 1) the PCS, 2) the TSK, 3) the HADS, and 4) the PCSQ. The fol-
lowing interpretation of the ρ-value was used: very weak = 0 - 0.19, weak = 0.20 - 
0.39, moderate = 0.40 - 0.59, strong = 0.60 - 0.79, very strong = 0.80 - 1.0 [32]. 
The Wilcoxon signed-rank test was conducted for the patient’s PROM scores 
given immediately before and after the MDT physical evaluation: 1) the PCS, 2) 
the TSK, 3) the HADS, and 4) the PCSQ, where the effect size r was also calcu-
lated. The following interpretation of the r-value was used: small effect = 0.1, 
medium effect = 0.3, and large effect = 0.5 [33]. 
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3. Results 

The characteristics of the 10 participants are summarized in Table 1. Provisional 
MDT classification was Derangement Syndrome for 8 participants and Posture 
Syndrome for 2 participants. There were no missing data. None of the partici-
pants experienced any adverse event. 

Table 2 presents ρ-values between patient and therapist PROM scores imme-
diately before and after the MDT physical evaluation for: 1) the PCS, 2) the TSK, 
3) the HADS, and 4) the PCSQ. 

Table 3 presents the results of the Wilcoxon signed-rank test for the following 
patient measures taken immediately before and after the MDT physical evalua-
tion: 1) the PCS, 2) the TSK, 3) HADS, and 4) the PCSQ. Statistically significant 
improvement with a large effect size was detected in the PCS, TSK, and PCSQ. 
Most participants (80%) rated confidence to control the pain (response of 4 - 6) 
and confidence to decrease the pain (response of 4 - 6) higher after the MDT 
physical evaluation.  
 
Table 1. Characteristics of the 10 participants. 

Age (year) 21.5 (3.7) 

Gender (number of men), (%) 1 (10) 

Body Mass Index (kg/m2) 21.7 (1.6) 

Symptom duration (months) 18.5 (20.7) 

Symptom location (1 - 6) 2.4 (1.3) 

Oswestry Disability Index (%) 23.0 (5.0) 

P4 (0 - 40) 20.2 (7.6) 

12-item Orebro Musculoskeletal Screening Questionnaire (1 - 120), mean (SD) 50.0 (7.9) 

Central Sensitization Inventory (0 - 100) 28.0 (11.8) 

Global Recovery of Change Scale 5 (−5 - 5) (number), (%) 3 (30) 

Global Recovery of Change Scale 4 (−5 - 5) (number), (%) 5 (50) 

Global Recovery of Change Scale 3 (−5 - 5) (number), (%) 2 (20) 

Values are presented as mean (SD) unless otherwise specified. 

 
Table 2. Spearman’s ρ-values (P-value) between the patients’ and therapist’s scores. 

Measure Time 1 Time 2 

Pain Catastrophizing Scale 0.65 (0.043) 0.81 (0.005) 

Tampa Scale for Kinesiophobia 0.78 (0.008) 0.74 (0.016) 

Anxiety subscale of the Hospital Anxiety and Depression Scale 0.34 (0.332) 0.35 (0.316) 

Depression subscale of the Hospital Anxiety and Depression Scale 0.20 (0.581) 0.20 (0.581) 

Pain Coping Strategy Questionnaire −0.42 (0.221) 0 (>0.999) 

Time 1: Patients’ scores before the Mechanical Diagnosis and Therapy (MDT) history taking vs physical 
therapist’s scores before the MDT physical evaluation (but after the MDT history taking). Time 2: Patients’ 
scores after the MDT physical evaluation vs physical therapist’s scores after the MDT physical evaluation. 
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Table 3. Wilcoxon signed-rank tests for the patients’ measures immediately before the mechanical diagnosis and therapy (MDT) 
history taking and immediately after the MDT physical evaluation. 

Measure 
Before the MDT  

history taking 
After the MDT  

physical evaluation 
P-value Effect size (r) 

Pain Catastrophizing Scale (0 - 72) 25.0 (4.8) 22.0 (5.9) 0.016 0.76 

Tampa Scale for Kinesiophobia (17 - 68) 21.7 (5.1) 19.9 (6.0) 0.027 0.72 

Anxiety subscale of the Hospital Anxiety and Depression Scale (0 - 21) 11.2 (3.9) 11.3 (4.0) 0.317 0.32 

Depression subscale of the Hospital Anxiety and Depression Scale (0 - 21) 13.7 (2.9) 13.7 (2.9) >0.999 Not applicable 

Pain Coping Strategy Questionnaire (0 - 12) 5.9 (1.5) 8.5 (1.4) 0.004 0.91 

Values are presented as mean (SD). 

4. Discussion 

The current study preliminarily investigated whether a physical therapist trained 
through the MDT diploma program could guess patients’ PROM scores through 
the MDT history taking and the MDT physical evaluation. Differently from the 
previous study [4], there were strong positive correlations between the patients’ 
and therapist’s scores in the PCS and the TSK. The results are based on one 
MDT therapist and generalizability of the findings is therefore limited. However, 
the results justify the need for further studies to explore effective post-graduate 
training to enhance synchronization of patient psychological status and therap-
ist’s guess. This is a prerequisite to developing a therapeutic alliance between the 
patient and therapist in order to provide a patient centered approach [34].  

The strong positive correlations between patients’ and therapist’s scores in the 
PCS and TSK indicate important factors to consider when providing patients 
with MDT. First, clinical reasoning processes in the MDT physical evaluation 
utilize reactions of symptoms and physical functions to certain mechanical 
loadings. By choosing an appropriate mechanical loading from the beginning of 
the MDT physical evaluation, the therapist will avoid aggravating symptoms and 
decreasing motivation for further evaluations. Therefore, understanding the 
magnitude of pain catastrophizing and kinesiophobia is critical before the MDT 
physical evaluation. Second, therapists’ fear avoidance increases support of pa-
tients’ sick leave avoidance for returning to work and normal activity [35]. Thus, 
the discrepancy between physical therapists’ guess for pain catastrophizing and 
kinesiophobia and the patients’ perception should be minimized. The finding of 
a strong correlation between the patients’ and therapist’s scores in the PCS and 
TSK after the MDT physical evaluation indicates a minimized risk of the therap-
ist’s negative influence to the patient’s prognosis.  

The PCS and the TSK scores statistically improved after one MDT session. 
These findings indicate the possibility that pain catastrophizing and kinesiopho-
bia have been adjusted through experiential learning by the patient about their 
response to pain in the mechanical loading examinations. It is also possible that 
as active listening and motivational interviewing are included in the MDT dip-
loma program, the application of these skills combined with the mechanical 
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loading examinations resulted in the improvement of PCS and TSK scores over 
only one MDT session. A systematic review including clinical trials of a certain 
duration demonstrated that MDT may improve fear avoidance belief [12], but 
dynamic psychological changes may also occur immediately though the MDT. 

There was no strong correlation between the patients’ and therapist’s scores in 
the HADS, and the HADS scores did not change over the MDT session. One 
reason could be the psychometric property of the HADS. The lack of immediate 
change over one MDT session is not surprising because the participant rates 
their psychological status over the last week. The HADS was used in the current 
study because it was used in the previous study [4]. However, other measures 
than the HADS have been recommended for assessing anxiety and depression in 
individuals with musculoskeletal disorders [36]. A previous study [5] showing a 
correlation between patient’s anxiety and therapist’s rating (ρ = 0.86) used an 
11-point NRS about anxiety in the 10-item Orebro Musculoskeletal Pain 
Screening Questionnaire [37]. Therefore, the current pilot study suggests to use 
other measures than the HADS such as the Pain Anxiety Symptoms Scale-20 
[38] [39] for anxiety and the depression subscale Depression, Anxiety and Stress 
Scales Short Form [40] for depression in future studies. 

Regarding the PCSQ scores, there was an improvement through the MDT ses-
sion, and 80% of the participants gained confidence in their ability to control or 
decrease the pain. Indeed, all participants had improvements greater than the 
clinically meaningful important change of 2 in the GRCS. The results align with 
the previous study [11], indicating that the MDT results in positive behavioral 
change. Meanwhile, there was no correlation between the patients’ and therap-
ist’s scores in the PCSQ. Although one reason may be the lack of confirmation of 
the psychometric property of the PCSQ, the finding may indicate a time require-
ment for patient’s self-experiential learning about their response to pain and me-
chanical loading to reach a shared consensus in confidence of self-management 
between the patient and therapist, as suggested by a previous study [11].  

Limitations 

The present study has two potential limitations. The first limitation is a bias in 
the sample. The participants were young university students and biased toward 
females. The ODI > 13% was used to include participants who match to a clini-
cal population, but more sampling variety is required for future studies. The 
second limitation is that the findings were obtained from a 60 min face-to-face 
session. When the MDT is undertaken in a shorter than normal time or via tele-
rehabilitation, it is unknown if the same results can be obtained and generaliza-
bility of the findings is limited. 

5. Conclusion 

The current study found preliminary evidence that a physical therapist trained 
through the MDT diploma program could guess the PCS and TSK scores of pa-
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tients with LBP through MDT history taking and physical evaluation, which jus-
tifies further investigations. The current study also demonstrated preliminary 
evidence of immediate improvement of pain catastrophizing, kinesiophobia, and 
confidence in a management strategy for pain in patients with LBP over one 
MDT session. 
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