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Abstract: This multicenter prospective cohort study aimed to preliminarily explore statistically
relevant modifiable and predetermined factors for 1-year perceived recovery, absenteeism, and
personal expenses in workers who received Mechanical Diagnosis and Therapy (MDT) for low back
pain (LBP). Three stepwise multiple regression models were explored with 42 independent variables,
including (1) socio-demographic factors; (2) risk stratification; (3) pain-related variables, psychological
variables, and behavioral variables at baseline and changes after a month; (4) therapeutic alliance
and exercise adherence at 1-month follow-up; and (5) MDT classification and therapist levels. Data
from 58 participants were analyzed, after which a model with a medium effect size was developed
for 1-year perceived recovery only. Consequently, patients with derangement syndrome were
expected to have improved 1-year perceived recovery, with expected predetermined prognostic
factors including shorter symptom duration, self-management skills to lead a healthy life, and less
pain catastrophization at baseline. A stronger therapeutic alliance between patient and therapist
during the 1-month MDT intervention was identified as an expected modifiable prognostic factor.
It may be difficult to accurately predict the annual absenteeism and personal expenses due to LBP
given the weak to low effect sizes of the developed models.

Keywords: absenteeism; health expenditures; therapeutic alliance; treatment adherence and compliance;
self-management

1. Introduction

Among musculoskeletal disorders, low back pain (LBP) remains the leading cause of
absenteeism [1,2], with a significant increasing impact on both individuals and the wider
socio-economy [3,4]. Before the coronavirus disease 2019 (COVID-19) pandemic, statistical
data from the UK in 2019 showed that 28.4 million days were lost due to sickness absences
related to LBP and neck pain, the second most common (20.6%) reason for absenteeism after
minor illness [5]. Besides the impact of absenteeism due to LBP on productivity, personal
expenses are significant [3] due to direct medical costs, such as treatment and medication,
and indirect costs, such as bedding renewal fees and complementary therapy fees.

The McKenzie method of Mechanical Diagnosis and Therapy (MDT) has been reported
to be one of the most common approaches for LBP management in Ireland, the United
States, and the United Kingdom [6–9]. With the use of MDT, there has been increasing
preliminary evidence for its cost savings and health utilization for LBP [10–13]. MDT is a
conservative management system for musculoskeletal disorders. It is a patient-centered
and biopsychosocial approach with risk management according to certain MDT subgroup
classifications. Tsuge et al. [14] reported that the subgroup classification of derangement
syndrome was a favorable prognostic factor for days and number of sessions needed
until discharge among those who received MDT. Risk stratification using the STarT Back
Screening Tool was also a favorable prognostic factor for the number of sessions needed
until discharge [14]. However, this study was a retrospective chart review study that did
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not comprehensively include potential prognostic factors, and the developed models had
limited power (R2 = 0.17–0.19). Thus, factors that contribute to a favorable prognosis in
response to MDT still remain obscure.

Previous studies have shown that MDT interventions not only improve physical
functioning and pain-related variables, including the degree of pain and disability [15,16],
but also improve psychological status, including pain self-efficacy, kinesiophobia, and pain
catastrophization [17,18], and promote behavioral changes toward self-management [19].
Furthermore, MDT can establish a strong patient–therapist alliance [20] and facilitate
excellent exercise adherence [15]. By developing a predictive model for perceived recovery
in one year, annual number of days off work, and personal expenses that comprehensively
incorporates factors that can be modified by MDT interventions within a short time as well
as predetermined factors (e.g., demographics and initial medical condition), we can identify
areas needing focus in our current management of patients to improve future outcomes
through MDT interventions.

Thus, this study aimed to preliminarily explore statistically relevant modifiable and
predetermined factors at the initial MDT session and at 1-month follow-up for (1) perceived
recovery after one year, (2) annual days off work, and (3) personal expenses for one year in
workers with LBP.

2. Materials and Methods
2.1. Design

This was a multicenter 1-year prospective cohort study. A multiple regression model
was developed using dependent variables collected at 1-year follow-up, such as 11-point
Perceived Recovery of Change Scale (PRCS), self-reported annual days off work due to LBP,
and self-reported annual personal expenses due to LBP, and independent variables collected
at the initial MDT session and at 1-month follow-up, such as pain-related, psychological,
and behavioral variables. Data were collected via mail or web survey, depending on the
participants’ preference.

2.2. Participants

Participants were recruited from 12 hospitals and clinics between November 2019 and
December 2020. The inclusion criteria were as follows: (1) full-time workers, including
those who are self-employed, who had received MDT by certified MDT practitioners with a
primary complaint of LBP, (2) those aged 18–60 years, and (3) those who had received MDT
for LBP or LBP-related lower extremity symptoms. The exclusion criteria were as follows:
(1) those who were hospitalized for reasons other than LBP during the study period and
(2) those who had a differential diagnosis of non-musculoskeletal disorders for their LBP,
such as cancer, during the study period.

2.3. Therapists

Interventions were given by 23 registered MDT practitioners who had obtained their
credentials (n = 18) or diploma (n = 5) from 13 medical institutions across Japan. In this
study, the MDT practitioners were blinded to their patients’ data until the final survey one
year after the initial MDT session.

2.4. Interventions

Interventions were based on MDT [21] and individualized for each participant. The treatment
schedule and discharge timeline were also decided between the therapists and participants.

MDT is a patient-centered approach that promotes active patient participation in
treatment decision-making, corrects inappropriate patient perceptions regarding pain, and
enhances patient self-management skills through assessment and intervention based on a
biopsychosocial perspective. MDT determines the treatment strategy based on 13 possible
classifications for LBP: derangement syndrome, dysfunction syndrome, posture syndrome,
adherent nerve root, serious pathologies, chronic pain syndrome, inflammatory, mechan-
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ically inconclusive, mechanically unresponsive radiculopathy, post-surgery, sacroiliac
joint/pregnancy-related pelvic girdle pain, spinal stenosis, and trauma/recovering trauma.
The load used is adjusted according to the characteristics of each MDT classification and
the stage of recovery to obtain maximum functional recovery with minimum risk. For
example, in the major classification of derangement syndrome, exercise therapy, manual
therapy, postural education, and home exercises are prescribed according to directional
preference, which is a direction of mechanical loading that results in instant and long-lasting
symptom reduction. No rules have been established for specific hands-on techniques or ex-
ercise methods and capacities; however, feasible and effective interventions are prescribed
through discussion with the patient. After symptoms disappear, physical function should
be improved through exercise therapy to prevent recurrence if inadequate physical function
is present. For instance, cases with mechanically unresponsive radiculopathy can undergo
another mechanical assessment after receiving transforaminal epidural steroid injections to
explore the possibility of changes to derangement syndrome [22]. If the classification of me-
chanically unresponsive radiculopathy remains unchanged, the patient should be provided
with information on the advantages and disadvantages of conservative therapy and surgery
as well as prognosis, with the therapist undertaking shared decision-making regarding
the future management plan. MDT-certified practitioners exhibit excellent intra-examiner
reliability of the MDT classifications [23]; thus, a change in therapist is not expected to
make a substantive difference in treatment within the same MDT certification level.

2.5. Outcome Measures
2.5.1. Primary Outcomes

The dependent variables included (1) an 11-point PRCS (−5 [very much worse] to
5 [completely recovered]) [24] collected at 12 months after the initial MDT session; (2) self-
reported annual days off work due to LBP, where a day with telework was counted as
a working day; and (3) self-reported annual personal expenses due to LBP in yen (JPY),
including direct medical costs, such as treatment and medication for LBP, and indirect costs,
such as bedding renewal fees and complementary therapy fees. The latter two measures
were collected at 1, 3, 6, and 12 months after the initial MDT session, and the summed
values were used in regression modeling.

2.5.2. Secondary Outcomes

In brief, independent variables included (1) socio-demographic factors; (2) risk stratifica-
tion; (3) pain-related, psychological, and behavioral variables at baseline and changes after a
month; (4) therapeutic alliance and exercise adherence at 1-month follow-up; and (5) MDT
classification and therapist levels. All of these variables were expected to be associated with
MDT [14–20,25,26]. In this study, each patient-reported outcome measure that had a Japanese
version and established reliability and/or validity was selected. Among the 42 independent
variables included in the regression model, data for 39 variables were collected through a sur-
vey, whereas data for the other three variables (the 12-item Örebro musculoskeletal screening
questionnaire [27,28] [ÖMSQ-12-J], MDT classification, and therapist levels) were collected
from the therapists at the end of the 1-year follow-up of the participants.

The following socio-demographic factors assessed at the initial MDT session were
included in the regression model: (1) age, (2) gender, (3) body mass index calculated using
self-reported height and weight, (4) job satisfaction [29,30] (“are you satisfied with your
current job?” satisfaction category [yes and relatively yes] or dissatisfaction category [rela-
tively no and no]), (5) history of recurrent LBP [31] (less than three times or not) [32], (6) job
and physical activities in a typical workday (the two categories of physically demanding
or not physically demanding work [29,33] were repeatedly classified by four research
collaborators until a consensus was reached), and (7) symptom duration of the current
episode [31] before the initial MDT session (less than three months or not).

The following two risk stratification variables assessed at the initial MDT session were
included in the regression model: the ÖMSQ-12-J (0–120, a higher total score indicating
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greater risk for poor prognosis) and the STarT Back Screening Tool [34] (low-risk group
[total score < 4] or medium-high-risk group [total score ≥ 4] [14]). These two measures are
similar but differ in their data acquisition methods. Given that the STarT Back Screening
Tool was collected merely for research purposes, patients who participated in the study
responded with a survey package. On the other hand, the ÖMSQ-12-J was expected to
be utilized by MDT therapists to support yellow flag assessments [28]. Moreover, given
that unskilled therapists might overlook a patient’s psychological problems in the absence
of a screening tool [18,35], ÖMSQ-12-J was completed at the initial visit as a part of the
examination and used for clinical reasoning.

The following pain-related variables were included in the regression model: (1) symp-
tom location [15] (0–6, with greater scores indicating more distal pain), (2) pain intensity
according to the four-item Pain Intensity Measure [36] (0–40, with higher total scores indicat-
ing greater pain intensity), (3) disability according to the Oswestry Disability Index [37,38]
(ODI) (with higher % scores indicating greater disability), and (4) symptoms indicating cen-
tral sensitization according to the Central Sensitization Inventory [39,40] (0–40, with higher
total scores indicating greater magnitude of symptoms indicating central sensitization). The
following psychological variables were included in the regression model: (1) confidence in
being able to do a particular behavior or task despite pain according to the Pain Self-Efficacy
Questionnaire (PSEQ) [41,42] (0–60, with higher total scores indicating greater confidence
in being able to do a particular behavior or task despite pain), (2) kinesiophobia according
to the Tampa Scale for Kinesiophobia [43,44] (17–68, with higher total scores indicating
greater kinesiophobia), (3) pain catastrophization according to the Pain Catastrophization
Scale [45,46] (0–52, with higher total scores indicating greater pain catastrophization). The
following behavioral variables were included in the regression model: attitude and skills for
self-management according to the Health Education Impact Questionnaire (HeiQ) [47,48],
which is composed of eight psychometric properties, including self-monitoring and insight,
skill and technique acquisition, health-directed behavior, positive and active engagement
in life, emotional distress, constructive attitudes and approaches, social integration and
support, and health services navigation (1–4, with greater mean scores indicating more
positive attitude and skill acquisition toward self-management). In HeiQ, since the cut-off
value for favorable changes in each psychometric property is known, data were categorized
according to whether there was an improvement over the cut-off value before or after
the 1-month MDT and incorporated into the regression modeling. Additionally, PRCS
(≥2 indicating improvement [24]) assessed at the 1-month follow-up were also included in
the regression modeling.

For therapeutic alliance, the five-item Modified Working Alliance Inventory-Short
Form Client Japanese musculoskeletal version [49] (0–5, with higher total scores indicating
greater working alliance) was included in the regression model. For exercise adherence,
the Japanese version of the Exercise Adherence Rating Scale (EARS-J) [50] (with greater %
scores indicating greater exercise adherence) was included in the regression model.

For MDT classification, an MDT classification out of the 13 classifications for each
participant was obtained from each MDT therapist after the data collection period. The
MDT classifications were converted into a binary scale reflecting the absence or presence
of derangement syndrome based on a possible prognostic factor identified in a previous
study [14]. For therapist levels, the variable was converted into a binary scale (credential
MDT or diploma MDT) and included in the regression model.

2.6. Data Analysis

Data analysis was performed using IBM SPSS Statistics for Windows, version 28.0
(Armonk, NY, USA: IBM Corp). Stepwise multiple regression analysis was performed using
the Alpha-to-Enter significance level at 5% and the Alpha-to-Remove significance level at
10%. Statistical significance was set at 5%. The R2 value was interpreted as follows: <0.3, a
none to very weak effect size; 0.3–0.5, a weak to low effect size; 0.5–0.7, a moderate effect
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size; and >0.7, a strong effect size [51]. The characteristics of participants were summarized
using descriptive statistics.

Given the exploratory nature of this study, no rigorous sample size estimation was
performed. Owing to the study duration and budget constraints, an attempt was made to
collect data from 170 participants.

3. Results
3.1. Participants

Participant recruitment was conducted from November 2019 to December 2020, but only
a total of 68 patients participated in the initial survey. Of these sixty-eight participants, one
was diagnosed with cancer and three withdrew consent at the 1-month follow-up, all of whom
were excluded from data analysis. Consequently, data for 64 participants were included
(32 men and 32 women, with a mean for age of 45.1 [SD 8.5] years). Data for six participants
were excluded from multiple regression analysis due to the lack of follow-up data at 1 or
12 months, resulting in an analysis including 58 patients whose demographic characteristics
are summarized in Table 1. Data imputation was not undertaken. At the 1-month follow-
up, 50 of the 60 analyzed participants (83%) reported improvement, with the mean PRCS
being 2.6 (SD 1.3) among the 58 participants who were included in the multiple regression
analysis. The secondary outcomes at the baseline and 1-month follow-up are summarized in
Tables 1 and 2. At the 12-month follow-up, 57 of the 61 analyzed participants (93%) reported
improvement, whereas 9.8% (6/61) reported complete recovery, with the mean PRCS being 3.4
(SD 1.3) among the 58 participants who were included in the multiple regression analysis. The
mean values for the self-reported annual days off work due to LBP and self-reported annual
personal expenses due to LBP were 2.0 days (SD 2.9 days) and JPY 67,347.2 (SD JPY 132,478.3),
respectively, among the 58 participants who were included in the multiple regression analysis.
Among the included participants, twenty were from four institutions in Tokyo; twenty were
from an institution in Niigata Prefecture; nine were from an institution in Saga Prefecture; six
were from an institution in Saitama Prefecture; two each were from an institution in Hokkaido,
Yamaguchi, and Wakayama Prefectures; and one each was from an institution in Miyazaki,
Hyogo, and Aichi Prefectures.

Table 1. Demographics and secondary outcomes of the 58 participants included in the multiple
regression modeling.

Variable Mean (SD) or Number [%]

Age (year) 45.2 (8.6)
Gender (men; women) 28 [48.3]; 30 [51.7]

Body mass index (kg/m2) 22.3 (3.3)
Job satisfaction (not satisfied; satisfied) 7 [12.1]; 51 [87.9]

History of recurrent low back pain (<3 times; ≥3 times) 24 [41.4]; 34 [58.6]
Job and physical activities (not physically demanding; physically demanding) 25 [43.1]; 33 [56.9]

Symptom duration (<3 months; ≥3 months) 29 [50]; 29 [50]
ÖMSQ-12-J (0–120) 52.5 (23.3)

STarT Back Screening Tool (low risk; medium-high risk) 17 [29.3]; 41 [70.7]
Five-item Modified WAI Japanese musculoskeletal version (0–5) 2.4 (2.2)

Japanese version of the Exercise Adherence Rating Scale (%) 69.8 (19.4)
MDT classification (non-derangement syndrome; derangement syndrome) 9 [15.5]; 49 [84.5]

Therapist’s MDT level (credential MDT; diploma MDT) 49 [84.5]; 9 [15.5]

Abbreviations: ÖMSQ-12-J, 12-item Örebro musculoskeletal screening questionnaire; WAI, Working Alliance
Inventory-Short Form Client; MDT, Mechanical Diagnosis and Therapy.
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Table 2. Other secondary outcomes of the 58 participants included in the multiple regression modeling.

Variable Baseline 1-Month Follow-Up

Symptom location (0–6) 3.1 (1.5) 2.6 (1.6)
Four-item Pain Intensity Measure (0–40) 20.4 (9.6) 13.3 (9.1)

Oswestry Disability Index (%) 28.8 (16.3) 21.1 (12.2)
Central Sensitization Inventory (0–40) 23.5 (10.5) 22.4 (10.1)
Pain Self-Efficacy Questionnaire (0–60) 36.1 (14.6) 39.3 (14.3)
Tampa Scale for Kinesiophobia (17–68) 40.8 (5.5) 40.3 (4.6)

Pain Catastrophization Scale (0–52) 22.3 (11.4) 17.6 (10.6)
HeiQ–self-monitoring and insight (1–4) 2.3 (0.4) 2.5 (0.4)

HeiQ–skill and technique acquisition (1–4) 2.6 (0.4) 2.6 (0.4)
HeiQ–health-directed behavior (1–4) 2.7 (0.8) 2.8 (0.5)

HeiQ–positive and active engagement in life (1–4) 2.7 (0.5) 2.8 (0.5)
HeiQ–emotional distress (1–4) 2.4 (0.4) 2.5 (0.4)

HeiQ–constructive attitudes and approaches (1–4) 2.4 (0.5) 2.4 (0.4)
HeiQ–social integration and support (1–4) 2.2 (0.5) 2.2 (0.4)

HeiQ–health services navigation (1–4) 2.3 (0.4) 2.3 (0.4)

Values are presented with mean (SD). Abbreviations: HeiQ, Health Education Impact Questionnaire.

3.2. Perceived Recovery of Change Scale

For the PRCS after one year, there were five statistically significant contributing factors,
including one modifiable factor of therapeutic alliance (Table 3). The R2 values indicated
a moderate effect size. The Durbin–Watson statistic was 2.22. There was one outlier for
which the predicted value of the measured value was above 3 SD.

Table 3. Results of multiple regression modeling for subjective improvement after one year.

Model Unstandardized
Coefficients (B)

Standardized
Coefficients (β)

p-Value
(95% Confidence Intervals)

(Constant) 0.75 0.380 (−0.96 to 2.46)
MDT classification 1.25 0.35 <0.001 (0.54 to 1.96)
Symptom duration 1.21 0.47 <0.001 (0.66 to 1.76)

Therapeutic alliance at 1-month follow-up 0.20 0.33 0.002 (0.80 to 0.32)
STA at baseline 0.87 0.29 0.007 (0.25 to 1.48)

Pain Catastrophization Scale at baseline −0.02 −0.21 0.034 (−0.047 to −0.002)

Abbreviations: MDT classification, whether the Mechanical Diagnosis and Therapy classification was derangement
syndrome (1) or not (0); Symptom duration, whether symptom duration of this episode prior to the initial MDT
session was 3 months or more (1) or less than 3 months (0); STA, skill and technique acquisition subscale of the
Health Education Impact Questionnaire. R2 = 0.51, analysis of variance p < 0.001.

3.3. Annual Days off Work for One Year

For annual days off work for one year, only the PSEQ scores at the initial MDT session
were a statistically significant contributing factor (Table 4). The R2 values indicated a none–
very weak effect size. The Durbin–Watson statistic was 0.99. There were three outliers for
which the predicted value of the measured value was above 3 SD.

Table 4. Results of multiple regression modeling for annual days off work for one year.

Model Unstandardized
Coefficients (B)

Standardized
Coefficients (β)

p-Value
(95% Confidence Intervals)

(Constant) 4.25 <0.001 (2.26 to 6.23)
Pain Self-Efficacy Questionnaire at baseline −0.06 −0.31 0.017 (−0.11 to −0.01)

Abbreviations: MDT subgroup, whether the final MDT subgroup was derangement syndrome or not. R2 = 0.10,
analysis of variance p = 0.017.



Healthcare 2023, 11, 1293 7 of 11

3.4. Personal Expenses for One Year

For personal expenses for one year, there were four statistically significant contributing
factors, including two modifiable factors of exercise adherence and disability (Table 5). The
R2 values indicated a weak–low effect size. The Durbin–Watson statistic was 1.91. There
were two outliers for which the predicted value of the measured value was above 3 SD.

Table 5. Results of multiple regression modeling for personal expenses for one year.

Model Unstandardized
Coefficients (B)

Standardized
Coefficients (β) p-Value (95% Confidence Intervals)

(Constant) −35,102.99 0.67 (−201,495.63 to 131,289.66)
EARS at 1-month follow-up 2482.66 0.36 0.002 (960.75 to 4004.58)

HDB at baseline −49,938.22 −0.29 0.014 (−89,378.33 to −10,498.11)
Reduction of ODI through 1 month −3810.84 −0.41 0.002 (−6119.62 to −1502.05)

ÖMSQ-12-J at baseline 1738.37 0.31 0.018 (310.50 to 3166.23)

Abbreviations: EARS, Japanese version of the Exercise Adherence Rating Scale; HDB, health-directed behavior
subscale of the Health Education Impact Questionnaire; ODI, Oswestry Disability Index; ÖMSQ-12-J, 12-item
Örebro musculoskeletal screening questionnaire. R2 = 0.36, analysis of variance p < 0.001.

4. Discussion

To the best of the author’s knowledge, this is the first study to develop predictive
models of not only the subjective improvement after one year but also of the annual number
of days off work and personal expenses for one year for those who received MDT. At least
one statistically significant contributing factor was detected for each model, which would
be rich in suggestions for the emergence of further research to fully understand the features
of MDT and what should be done with particular awareness during the MDT in one month.

A model with a medium effect size was created for the PRCS one year after MDT
initiation. This result can be interpreted as containing clinical implications for predicting
subjective improvement at one year. The included factors were the MDT classification of
derangement syndrome; symptom duration; the skill and technique acquisition scores in
the HeiQ and Pain Catastrophization Scale at baseline; and therapeutic alliance at 1-month
follow-up. The findings of this MDT classification as an important predictor are consistent
with those of previous studies [14,52]. It is not surprising that long history and high
pain catastrophization are relevant to poor prognosis [53,54], whereas it is interesting that
the skill and technique acquisition score in the HeiQ at baseline is a contributing factor.
The high score at the time of the first visit may indicate that the patients have a strong
attitude toward internal health locus of control and have tried self-management in their
own way. In other words, it is important for such patients to have successful experiences
of self-management through MDT, rather than excessive hands-on techniques that may
lead to dependence on the therapist. More importantly, the construction of the therapeutic
alliance within the first month of treatment was a modifiable factor in prognosis. This
finding accords with previous findings that the therapeutic alliance affects the effectiveness
and satisfaction of the treatment [55,56]. Therefore, further research is needed on how to
enhance the therapeutic alliance, and it may be important to strengthen communication
skills to increase patient autonomy [57]. In fact, the preliminary research findings show
that this communication ability is not patient-dependent, but therapist-dependent, and
those with MDT diploma training have higher levels of this communication ability than
those with MDT credentials or therapists who have not studied MDT [58].

Only the PSEQ score at the initial MDT session was a statistically significant con-
tributing factor for the annual days off work for one year. However, the effect size of this
model was none to very weak and of limited clinical significance. This result indicates that
outcomes other than those sampled in this study may be important predictors. Although
the following factors may be considered as predictors, they may not be modifiable factors.
Moreover, even if they are modifiable factors, future research is required to determine
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whether MDT can modify these factors: presentism [59]; work ability and feelings of
depersonalization or emotional distance from work (burnout) [60]; pathological mental
disorders [61]; and social factors [62], such as previous sick leave and unemployment;
socio-economic status; return-to-work coordination; work environment; and peer support.

A model with a weak to low effect size was created for the personal expenses due
to LBP for one year. This model may provide clinical implications to reduce personal
expenses due to LBP for one year. The included factors were the health-directed behavior
scores in the HeiQ, ÖMSQ-12-J scores at baseline, EARS-J scores at 1-month follow-up, and
reduction of ODI scores through one month. The contributing factors of the ÖMSQ-12-J
scores at baseline, which is a screening tool for poor prognosis, and the reduction of ODI
scores through one month, which is a modifiable factor, may be associated. These factors
would indicate the importance of both the therapist and the patient to work together
toward the same goal of disability reduction during the first month of treatment. Regarding
behaviors for exercises, there were interesting findings: (1) those who scored high in
health-directed behavior scores in the pre-MDT in the HeiQ, that is, those who had high
levels of healthful behaviors including prevention, diet, and exercise to begin with, saved
expenses as a result, and (2) those who scored high in the EARS-J, that is, those who
had high levels of exercise adherence at 1-month follow-up, had high personal expenses.
Helping patients acquire individualized self-management skills is an important aspect of
LBP managements [63–65] and is emphasized in MDT [21]. Similar to a type of behavior
change through LBP managements [66,67], people who originally had little commitment
to self-management have realized the importance of self-management through MDT and
increased their adherence to exercise, and might have made new investments in creating a
suitable environment and in body building, resulting in higher expenses over the year.

This study had some limitations. First, the data collection period was inadvertently
affected by the COVID-19 pandemic. Owing to the suspension of medical institutions, the
number of data samples from each institution was smaller than originally expected. However,
a stepwise method was used to generate models for only up to five variables in this study,
satisfying the empirical rule on requiring a sample of 10 persons for each variable during
multiple regression analysis. Based on the statistically relevant factors identified in this study,
future studies are necessary to develop a theoretical model that includes factors clinically
relevant for predicting the prognosis of MDT and to test the fit of the model using a forced
entry method with a sufficient sample size. Second, it is possible that patients who would
have received treatment at a medical institution prior to COVID-19 did not seek medical care
for the fear of contracting COVID-19. The COVID-19 pandemic may also have promoted
differences in the recovery process, number of days off work, and personal expenses due to
LBP due to the change in work style to telecommuting and changes in daily lifestyle. Therefore,
caution should be taken while comparing the results of this study with situations after the
COVID-19 convergence or before the COVID-19 pandemic. Third, data on the number of days
off work and personal expenses were collected through self-reporting; thus, the information
may be less reliable than that obtained using more robust data collection methods, such as
the use of receipt data and company attendance records. However, given that the study
results were analyzed after the data collection was completed, there is no possibility that each
participant’s prior knowledge of the results of this study caused any bias that could have
affected the self-reported data. Fourth, because this study did not control for interventions, it
is not possible to rule out the influence of differences in treatment received on the outcome
at the 12-month follow-up, which is a limitation of prospective cohort studies that include
treatment. However, MDT-certified practitioners exhibit excellent intra-examiner reliability of
MDT classification [23]. Considering that MDT determines the treatment strategy based on
MDT classification identified through interventions, less variations in treatment are expected
compared with other treatment approaches.

In conclusion, among workers whose LBP was treated with MDT, those with an MDT
classification of derangement syndrome can be expected to have better perceived recovery
after one year. Expected predetermined prognostic factors included shorter symptom
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duration, self-management skills to lead a healthy life, and less pain catastrophization
at baseline. Moreover, a stronger therapeutic alliance between patient and therapist in
a 1-month MDT intervention was identified as an expected modifiable prognostic factor.
Accurate prediction of annual days off work for one year and personal expenses due to
LBP for one year may be difficult; however, possible contributing factors include pain
self-efficacy at baseline for annual days off work for one year as well as high levels of
healthful behaviors and low ÖMSQ-12-J scores at baseline and exercise adherence and
reduction of disability after a month of MDT intervention for personal expenses due to LBP
for one year.
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