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ABSTRACT
Objectives: The primary objective was to determine if the pain and function response to the 
McKenzie system of Mechanical Diagnosis and Therapy (MDT) differs by MDT classification 
category at two and four weeks following the start of MDT treatment for shoulder complaints. The 
secondary objective was to describe the frequency of discharge over time by MDT classification.
Methods: International, MDT-trained study collaborators recruited 93 patients attending 
physiotherapy for rehabilitation of a shoulder problem. The Numeric Pain Rating Scale (NPRS) 
and the Upper Extremity Functional Index (UEFI) were collected at the initial assessment and 
two and four weeks after treatment commenced. A two-way mixed model analysis of variance 
with planned pairwise comparisons was performed to identify where the differences between 
MDT classification groups actually existed.
Results: The Derangement and Spinal classifications had significantly lower NPRS scores 
than the Dysfunction group at week 2 and week 4 (p  <  0.05). The Derangement and Spinal 
classifications had significantly higher UEFI scores than the Dysfunction group at week 2 and 
week 4 (p < 0.05). The frequency of discharge at week 2 was 37% for both Derangement and 
Spinal classifications, with no discharges for the Dysfunction classification at this time point. 
The frequency of discharge at week 4 was 83, 82 and 15% for the Derangement, Spinal and 
Dysfunction classifications, respectively.
Discussion: Classifying patients with shoulder pain using the MDT system can impact treatment 
outcomes and the frequency of discharge. When MDT-trained clinicians are allowed to match 
the intervention to a specific MDT classification, the outcome is aligned with the response 
expectation of the classification.
Level of Evidence: 2b

Introduction

Shoulder pain is a common problem in the general pop-
ulation with reported rates ranging from 100 to 160 per 
1000 patients [1]. Once present, shoulder symptoms 
have proven to be persistent and recurrent, with 50% still 
unresolved after 18 months [2]. It is thus not surprising 
that shoulder pain is one of the leading causes of refer-
rals to physiotherapy [1]. The complexity of the shoulder 
joint, poor accuracy of shoulder clinical tests [3−6] and 
the lack of uniformity of diagnostic labeling [7] make a 
precise diagnosis difficult to achieve. Without a precise 
diagnosis, treatment is likely to be more arbitrary than 
targeted which may contribute to the lack of efficacy 
for most interventions [8]. This difficulty for clinicians is 
compounded by the knowledge that many pathological 
findings revealed on diagnostic tests such as MRI, x-rays, 
or ultrasound are asymptomatic [9–13] and so cannot be 
relied upon to make informed clinical decisions as to the 
source of the pain.

The issue of uniformity and accuracy of diagnosis and 
treatment is an important concern to address. These con-
founding factors have led to the call for and proposal of 
alternative methods of assessment and classification 
[7,14,15]. Though some alternative classification systems 
have been developed, their widespread use and accept-
ance among practitioners has proven to be challenging. 
This may be due to their relatively recent introduction and 
a dearth of research exploring their validity. If such a sys-
tem was successfully embraced it would reduce the varia-
tion in clinical practice amongst clinicians, and potentially 
lead to an enhanced effect of treatment [16,17].

The McKenzie system of Mechanical Diagnosis and 
Therapy (MDT) is one alternative approach to the assess-
ment, classification and treatment of musculoskeletal 
disorders. The MDT system was initially described in 
1981 with the introduction of a new approach to the 
classification and management of back pain [18]. It uses 
non-pathology specific classifications that are based on 
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differs by classification category at two and four weeks 
following the start of physiotherapy treatment. The sec-
ondary objective was to describe the frequency of dis-
charge over time by MDT classification category.

We hypothesized that patients with Derangement 
classification would be discharged earlier, and there 
would be a statistically significant treatment response 
in pain reduction, and improved function compared to 
patients with shoulder Dysfunction at two weeks and 
four weeks from their admission.

Methodology

Study design and setting

This study utilized a prospective longitudinal design. 
An international group of 15 licensed physiotherapists 
recruited and collected data from consecutive eligi-
ble patients attending their clinic for rehabilitation of 
a shoulder problem. These study collaborators were 
McKenzie Institute International diploma or credential 
holders who had greater than one year of experience in 
using the MDT system with patients who complained of 
upper extremity problems.

Instructions, consent forms, and data collection sheets 
(Appendices 2–4) were distributed to all the study collab-
orators. In order to minimize bias, the collaborators had 
no awareness of the study objectives and hypotheses. 
Completed data sheets were sent to the primary inves-
tigators and stored in a password protected database. 
Patients’ baseline demographic and historical variables 
were recorded including age, sex, hand dominance, 
physical demands of job/daily activities, previous epi-
sodes and duration of symptoms. Ethics approval for the 
study was obtained from the Health Sciences Research 
Ethics Board of Western University. Clinical data from a 
total of 105 patients were collected from March 2013 to 
November 2014. Sample size was estimated to ensure a 
reasonable number of cases across subcategories.

Participants

To be included in the study, patients were required to be 
over the age of 18, English speaking, and have shoulder 
pain for which they were seeking physiotherapy inter-
vention. No specific shoulder diagnosis was required for 
inclusion. Patients were excluded if they had a surgical pro-
cedure on their shoulder within six months prior to the start 
of physical therapy treatment. No specific shoulder diagno-
ses were excluded as the intent was to classify all patients 
presenting with shoulder pain using the MDT system.

Examination and classification

Patients were assessed and treated using the MDT 
method and principles. A ‘treatment-as-usual’ approach 
was followed. A standard MDT evaluation method was 
used for all participants, and the patients’ diagnoses 

a detailed history and a physical examination exploring 
the effects of repeated movements, positions and loading 
strategies on symptoms and motion [19]. Each classifica-
tion is matched to a different management approach [19].

A series of systematic reviews support application of 
the MDT system in the management of acute and chronic 
low back pain [20–27]. McKenzie’s original description 
[18] indicated that MDT could also be applied to extrem-
ity problems, the application of which is outlined in 
his book on the human extremities [28]. According to 
McKenzie, extremity problems can be classified into the 
following syndromes and ‘Other’ subgroups: [28]

• � Derangement, identified by the presence of a 
directional preference which will give a lasting 
positive change in symptoms, in range of move-
ment and in function;

• � Articular Dysfunction, identified by intermittent 
pain consistently produced at a restricted end 
range with no rapid change of symptoms or range;

• � Contractile Dysfunction, identified by intermittent 
pain, consistently produced by loading the muscu-
lo-tendinous unit, for instance, with an isometric 
contraction against resistance;

• � Postural syndrome is only produced by sustained 
loading – the rest of the physical examination 
would be normal;

• � ‘Other’ subgroups are considered when none of 
the above syndrome patterns are present. Each 
has a definition and criteria that together com-
plete the classification for all remaining presenta-
tions. Examples include Inflammatory, Trauma and 
Chronic Pain Syndrome (Appendix 1).

Despite the number of studies on the utility of the 
MDT system for spinal pain [20–32], there is limited scien-
tific literature about its application with extremity mus-
culoskeletal disorders. For shoulder disorders, only three 
case studies [33–35], and one case series [36] have been 
published. The prevalence of MDT syndromes in the 
extremities has been investigated in a number of separate 
surveys [37,38 and in a more recently conducted survey 
by May and Rosedale [15]. The latter showed that more 
than one third of patients with extremity disorders were 
classified as Derangements. The authors suggested that 
if further research shows the rapid treatment response 
of this subcategory in the extremities, as it is proven to 
be in the spine, this would have a significant impact on 
the future treatment of a major group of patients with 
extremity disorders. Our previous study revealed sub-
stantial inter-rater agreement (Kappa =  0.90) between 
MDT-trained experts when classifying McKenzie upper 
extremity syndromes in vignettes of patients with shoul-
der disorders [39]. Therefore, the next logical step would 
be to investigate the application of the MDT system in 
patients with shoulder problems.

The primary objective of this study was to determine 
if the response of pain and function to MDT treatment 
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were classified according to the MDT system utilized in 
the extremities. The patients were classified to one of 
the five following subgroups: Derangement, Articular 
Dysfunction, Contractile Dysfunction, Other and Spinal; 
the latter was included as patients referred with ‘shoul-
der pain’ could eventually be diagnosed as a condition 
originating from the cervical spine. Spinal classification 
is believed to be a cervical spine Derangement and is 
anticipated to respond to treatment in a similar manner 
as shoulder Derangement. Other refers to the patients 
who did not meet the definition for any one of the 
above-mentioned classifications.

Intervention

Treatment ensued based on accepted procedures for 
each classification, and patients were treated with 
individually matched exercises and the appropriate 
progression of forces following the MDT method [28]. 
The detailed intervention and progression of forces 
were left to the discretion of the treating practitioners. 
There would have been multiple individually tailored 
exercise programs based on each patient’s specific 
classification and response to repeated movements; 
the patient classified as having a shoulder Derangement 
with a directional preference for extension for example, 
would have been given repeated end range extension 
exercises by the clinician. They would have been advised 
to perform these exercises regularly, every one to three 
hours, in sets of 10–15 repetitions. They may also have 
been advised to temporarily avoid certain exacerbat-
ing movements and positions. If the patient improved, 
the intervention would remain unchanged; however, if 
progress plateaued then the patient may be guided to 
apply more force, as long as more force demonstrated a 
positive effect. Once resolution was well underway the 
patient would be encouraged to resume all movements 
with confidence, but integrate the directional preference 
movements into their daily routine. Those patients clas-
sified as having an Articular Dysfunction would have 
been given repeated end range exercises in the direc-
tion of the painful and limited movement, approximately 
10 repetitions every two to three hours. This would be 
performed until the movement became full and pain-
free and the patient felt confident to move freely in all 
directions. Those with Contractile Dysfunctions would 
have been treated with a progressive resisted exercise 
regime in the direction of the painful movement until 
the movement became painfree with resistance and full 
activity restored.

Other MDT subgroups would have been managed 
depending on the particular subgroup. For example, a 
patient with Chronic Pain Syndrome would be managed 
with pain education, graded exposure activity and the 
addressing of psychosocial barriers to recovery. If the 
shoulder pain was classified as Spinal i.e. from a Cervical 
Derangement, the patient would have been advised to 

perform repeated end range exercises in the directional 
preference with the same details as outlined above for 
shoulder Derangements.

The patients were followed up until their discharge 
from physiotherapy, or after 4  weeks, or 8 treatment 
sessions, whichever came first. The patients’ clinical 
information was collected at the initial assessment, and 
the treatment effects were evaluated at primary and sec-
ondary target points. The primary target point was the 
fifth treatment session, or two weeks since the start of 
treatment, or discharge from physiotherapy treatment, 
whichever came first. The secondary target point was the 
eighth treatment session, or four weeks since the start of 
treatment, or discharge from physiotherapy treatment, 
whichever came first.

Outcomes

Patients were monitored for change in the primary out-
come measures used for the study [the Upper Extremity 
Functional Index (UEFI) [40], and the Numeric Pain Rating 
Scale (NPRS) [41]. The UEFI is a patient-reported outcome 
measure consisting of 20 items that capture a variety 
of upper extremity activities. Its purpose is to examine 
patients’ current upper extremity functional status [40]. 
Scores can vary from 0 to 80, with higher scores indicat-
ing less functional limitation [40] It has been shown to 
have excellent test-retest reliability (Intraclass Correlation 
Coefficient  =  0.85–0.95), and internal consistency 
(Coefficent alpha) of 0.94 [40,42] The minimal level of 
detectable change (MDC) is 9 points [40], with a minimal 
clinically important difference (MCID) of 9–10 points [42].

The NPRS is an 11-point scale with scores that can 
vary from 0 (no pain) to 10 (the worst possible pain) [41]. 
It has been shown to have adequate test-retest relia-
bility (r = 0.63–0.92) and excellent internal consistency 
(Coefficient alpha = 0.84–0.98) [43]. The MDC for the NPRS 
has been reported to be 2.5–3 in patients with shoulder 
and upper extremity disorders [44,45], with a MCID of 2.17 
reported in both surgical and non-surgical patients with 
shoulder problems after 3–4 weeks of rehabilitation [46].

Data on the primary outcomes were included in the 
analysis when they were available for at least two out of 
three data collection points. In case a patient was dis-
charged before their third data collection point, the Last 
Observation Carried Forward (LOCF) imputation method 
was utilized to fill in the missing score for the third data 
collection point. The secondary outcome was the rate of 
discharge for each one of the MDT classifications at both 
study target points.

Data analysis

Descriptive statistics were calculated for the MDT clas-
sifications, patient characteristics and the two primary 
outcome variables at baseline. The comparison for the 
primary outcomes of pain and function was performed 
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2, and week 4) to further investigate where the differ-
ences between the MDT classifications actually existed. 
For the secondary objective frequency of discharge by 
MDT classification and time was reported in percent. The 
SPSS version 20 (SPSS Inc, Chicago, IL) was used for all 
data analyses.

Results

Between March 2013 and November 2014, 105 patients 
consented to participate in the study and were recruited. 
The flow of patient recruitment and MDT classifications 
is shown in Figure 1. Of the 105 patients recruited for 
the study, 12 patients subsequently dropped out after 
their initial visits, for the following reasons: shoulder 
manipulation performed by orthopedic surgeon (n = 1); 
treatment sought in another clinic closer to home (n = 1); 
change in insurance coverage prompted treatment by 
another physiotherapy clinic (n = 1); treating practitioner 
took emergency leave of absence (n = 2); travel out-of-
town for extended period of time (n = 3); failure to return 
for follow up treatment after initial visit (n = 4).

Of the 93 patients who completed the study, 11 
patients had either a concurrent condition of two MDT 
classifications, or were classified under the Other MDT 
subgroup. These patients were excluded, leaving 82 
patients for the main analyses. In 63.4% of the cases, 
the provisional diagnoses remained unchanged over 
the course of treatment. The distribution of MDT classi-
fications is shown in Table 1.

among the three major classifications of Spinal, 
Derangement, and Dysfunction. As there were fewer 
patients in Articular and Contractile Dysfunction classi-
fications, the two subcategories were merged to make 
up a general classification of Dysfunction in order to 
have a more balanced sample size in comparison to the 
Derangement and Spinal classifications. Both Articular 
and Contractile Dysfunction are believed to demonstrate 
similar responses to treatment over time.

Depending on whether the compared variable was 
continuous or categorical, one-way analysis of variance 
(ANOVA) or Chi square analysis was conducted to com-
pare the following baseline characteristics and potential 
confounding variables among the MDT subcategories: 
NPRS and UEFI scores at baseline, age, sex, hand dom-
inancy of the affected shoulder, and duration of symp-
toms, history of previous episodes of same condition, 
medication use, concurrent physiotherapy treatments 
received, and physical demand of work/daily activities.

For the primary objective, a two-way mixed model 
ANOVA was conducted for the primary outcomes of pain 
(measured by the NPRS) and function (measured by the 
UEFI) to compare the interaction between MDT classi-
fications (Spinal, Derangement, and Dysfunction) and 
time (baseline, week 2, and week 4). When the spheric-
ity assumption was not met by our data, a Greenhouse-
Geisser correction was used. In the presence of a 
significant interaction between MDT classifications and 
time, one-way ANOVA and planned pairwise compari-
sons were performed for each time point (baseline, week 

Figure 1. Flow of patients and MDT classifications.
Abbreviations: AD, Articular Dysfunction; CD, Contractile Dysfunction; DER, Derangement; DYD, Dysfunction; MDT, Mechanical Diagnosis and Therapy.
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[F(2–79) = 10.81, p < 0.001] and secondary [F(2–79) = 5.7, 
p = 0.008] study target points (Table 3). The Derangement 
classification had significantly lower NPRS scores than the 
Dysfunction group indicating pain reduction at week 2 
(p = 0.001) and week 4 (p = 0.02). The Spinal classification 
also had significantly lower NPRS scores in comparison to 
the Dysfunction group at week 2 (p < 0.001) and week 4 
(p = 0.009). Derangement and Spinal classifications had 
no statistically significant difference in their NPRS scores 
at week 2 (p = 0.488) and week 4 (p = 0.557) (Table 4). 
The NPRS mean scores with 95% confidence intervals for 
each of the MDT classifications are shown in Figure 2 as 
a function of time. Seventy-two percent (59 out of 82) 
of participants had their data collected for all the three 
data collection points. For the remaining 27% who were 
discharged prior to their third data collection point, LOCF 
was utilized to fill in the missing data.

For the UEFI outcome measure, a significant interaction 
effect was present between our between-group variable 
of MDT classifications and the within-group variable of 
time [Greenhouse-Geisser corrected F(2.31–91.08) = 7.08, 

There was no significant difference (p > 0.05) among 
the three MDT classifications at baseline for NPRS and 
UEFI scores, and other baseline characteristics (Table 2). 
Only two patients in the Derangement group received 
concurrent treatments (a cold pack) along with their 
MDT-directed treatments. The remaining patients 
received solely the MDT-directed treatments, therefore, 
no comparison was conducted among the MDT classifi-
cations for this variable.

Main analysis

For the NPRS outcome measure, a significant interaction 
effect was present between our between-group variable 
of MDT classifications, and the within-group variable of 
time [Greenhouse-Geisser corrected F(3.2–126.1) = 1057, 
p  <  0.001]. This indicates that although the NPRS 
scores were significantly affected by the factor of time 
[Greenhouse-Geisser corrected F(1.6–126.1) = 239.63, 
p < 0.001], the effect of time was different among the 
MDT classifications. There was no statistically signifi-
cant difference in NPRS scores at baseline among the 
MDT classifications [F(2–79) = 2.81, p = 0.15]; however, 
a statistically significant difference was present among 
the MDT classifications in their NPRS values at primary 

Table 1. Distribution of the MDT classifications at baseline.

Abbreviations: AD, Articular Dysfunction; CD, Contractile Dysfunction; DER, 
Derangement; MDT, Mechanical Diagnosis and Therapy.

MDT classification Frequency Percent May and Rosedale [28] (%)
DER 35 37.6 42.5
AD 9 9.7 10.8
CD 11 11.8 11.7
Spinal 27 29.0 Other 35.0
DER with residual 

AD
2 2.2

DER with residual 
CD

1 1.1

Spinal with residual 
AD

2 2.2

Spinal with DER 1 1.1
Spinal with residual 

CD
1 1.1

Other 4 4.3
Total 93 100.0

Table 2. Patient characteristics and primary outcome scores at baseline.

Abbreviations: MDT, Mechanical Diagnosis and Therapy; NPRS, Numeric Pain Rating Scale; UEFI, Upper Extremity Functional Index; SD, standard deviation.
*not significant.

Variable

MDT classifications

P-valueDerangement (n = 35) Dysfunction (n = 20) Spinal (n = 27)
Age, mean (SD) 47.1 (15.1) 54.1 (15.8) 50.0 (18.1) 0.32*
Sex, n (% female) 13 (37.1) 8 (40.0) 16 (59.3) 0.19*
NPRS, mean (SD) 5.4 (1.9) 4.7 (2.1) 5.7 (1.6) 0.15* 
UEFI, mean (SD) 56.0 (15.1) 54.2 (16.0) 52.3 (16.3) 0.66*
Hand Dominancy, n (% dominant) 25 (71.4) 13(65.0) 18 (66.7) 0.86*
Previous episodes, n (% yes) 14 (40.0) 8 (40.0) 14 (51.9) 0.60*
Medication use, n (% yes) 15 (42.9) 6 (30.0) 10 (37.0) 0.64*
Duration of symptoms ≤12 weeks 21 (60.0) 7 (35.0) 17 (63.0) 0.12*

>12 weeks 14 (40.0) 13 (65.0) 10 (37.0)
Physical activities Sedentary-light 20 (57.1) 11 (55.0) 19 (70.4) 0.47*

Medium-heavy 15 (42.9) 9 (45.0) 8 (29.6)

Table 3.  Baseline and follow-up primary outcome scores and 
results of analysis comparing MDT classifications.

Abbreviations: MDT, Mechanical Diagnosis and Therapy; NPRS, Numeric 
Pain Rating Scale; UEFI, Upper Extremity Functional Index; SD, standard 
deviation.

*not significant.

Assessment 
time/variable

MDT classifications

p-value
Derange-

ment (n = 35)
Dysfunction 

(n = 20)
Spinal 
(n = 27)

Baseline
 NPRS, mean 

(SD)
5.4 (1.9) 4.7 (2.1) 5.7 (1.6) 0.15*

 UEFI, mean 
(SD)

56.0 (15.1) 54.2 (16.0) 52.3 (16.3) 0.66*

Week 2
 NPRS, mean 

(SD)
1.53 (1.71) 3.35 (1.87) 1.26 (1.32) <0.001

 UEFI, mean 
(SD)

72.89 (7.40) 59.30 (14.85) 72.81 (5.76) <0.001

Week 4
 NPRS, mean 

(SD)
0.86 (1.16) 1.77 (1.47) 0.68 (1.12) 0.008

UEFI, mean 
(SD)

75.68 (5.47) 65.45 (16.07) 76.40 (4.18) <0.001



240   ﻿ A. HEIDAR ABADY ET AL.

classification at this target point. The frequency of dis-
charge at the second target point was 83 and 82% for 
Derangement and Spinal classifications, respectively, 
and 15% for Dysfunction classification (Figure 4).

Discussion

To the best of our knowledge, this is the first study to 
address the clinical application of the MDT system in 
patients with shoulder disorders. Over time, patients 
in the Derangement and Spinal groups demonstrated 
very similar pain and function responses to treatment 
and showed significantly greater improvement in com-
parison to patients with Dysfunction. These treatment 
responses existed at both the primary and second-
ary study target time points of week 2 and 4, respec-
tively. Consistent with this, compared to patients in the 
Dysfunction group, a high percentage of patients with 
Derangement and Spinal classifications achieved their 
treatment goals relatively quickly and were discharged 
from treatment at weeks 2 and 4. This highlights the 
point that the Spinal extremity classification is in fact 
a cervical spine Derangement and like the shoulder 
Derangement, classification is anticipated to demon-
strate a rapid treatment response.

Therefore, it appears in this non-randomized cohort 
that when MDT-trained clinicians are allowed to match 
the intervention to a specific MDT classification, the out-
come is aligned with the response expectation of the clas-
sification. Hence, shoulder Derangement or shoulder pain 
that has a cervical Derangement will respond and resolve 
rapidly. Dysfunctions will respond, but in a more gradu-
ated manner, achieving discharge status at a later point.

As shown in Table 1, distribution of the MDT classifica-
tions in our patient population was comparable to those 
reported by May and Rosedale [15]. They did not look 
at Cervical Derangement as a separate classification for 
patients with shoulder disorders, however it is interesting 
to note that only 2% of the total upper and lower extrem-
ity patients were classified with spinal problems in their 

p = 0.001]. This indicates that although the UEFI scores 
were affected by the factor of time [Greenhouse-Geisser 
corrected F(1.15–91.08) = 122.99, p < 0.001], the effect of 
time was different among the MDT classifications. There 
was no statistically significant difference in UEFI scores at 
baseline among the MDT classifications [F(2–79) =  0.441, 
p = 0.664]; however, a statistically significant difference 
was present among the MDT classifications in their UEFI 
values at primary [F(2–79) =  15.87, p < 0.001] and sec-
ondary [F(2–79) = 10.47, p < 0.001] study target points 
(Table 3). The Derangement classification had signifi-
cantly higher UEFI scores than the Dysfunction group 
indicating improvement in their function at week 2 
(p = 0.001) and week 4 (p = 0.01). The Spinal classification 
also had significantly higher UEFI scores in comparison to 
the Dysfunction group at week 2 (p < 0.001) and week 4 
(p = 0.007). Derangement and Spinal classifications had 
no statistically significant difference in their UEFI scores 
at week 2 (p = 0.966) and week 4 (p = 0.558) (Table 4). 
The UEFI mean scores with 95% confidence intervals for 
each of the MDT classifications are shown in Figure 3 as 
a function of time.

The frequency of discharge at the first target point 
was 37% for both Derangement and Spinal classifi-
cations, and there was no discharge for Dysfunction 

Figure 2. Mean NPRS score from baseline to discharge in each 
MDT classification.
Abbreviations: DER, Derangement; DYS, Dysfunction; MDT, Mechanical 
Diagnosis and Therapy; NPRS, Numeric Pain Rating Scale.

Figure 3. Mean UEFI score from baseline to discharge in each 
MDT classification.
Abbreviations: DER, Derangement; DYS, Dysfunction; MDT, Mechanical 
Diagnosis and Therapy; UEFI, Upper Extremity Functional Index.

Table 4. Contrasts between pairs of MDT classifications for main 
outcomes at primary and secondary study target points.

Abbreviations: DER, Derangement; DYS, Dysfunction; MDT, Mechanical 
Diagnosis and Therapy; NPRS, Numeric Pain Rating Scale; NS, not signifi-
cant; UEFI, Upper Extremity Functional Index; SD, standard deviation.

*not significant.

Contrasts 

Value of contrast (SE) P-value 

Week 2 Week 4 Week 2 Week 4
NPRS
DER vs. DYS −1.82 (0.51) −0.92 (0.38) 0.001 0.02
DER vs. Spinal 0.27 (0.39) 0.17 (0.29) 0.49* 0.56*
DYS vs. Spinal 2.09 (0.49) 1.09 (0.39) <0.001 0.009
UEFI
DER vs. DYS 13.58 (3.55) 10.24 (3.71) 0.001 0.01
DER vs. Spinal 0.07 (1.67) −0.72 (1.22) 0.97* 0.56*
DYS vs. Spinal −13.51 (3.50) −10.96 (3.68) 0.001 0.007
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Considering the well-described limitations of conven-
tional patho-anatomic models for diagnosis and treat-
ment of patients with shoulder complaints [3–6,10], the 
MDT system, may be worthy of further investigation to fill 
the current gap in diagnosis and management of patients 
with extremity problems. The encouraging aspect of the 
study results is that two-thirds of our study participants 
(66.6%) were classified as either a shoulder Derangement 
or a cervical Spinal Derangement. If further studies con-
firm that patients classified as Derangements conform 
to their expected rapid response to tailored MDT treat-
ments, there is potential to significantly impact quality of 
life and health care utilization for a majority of patients 
with shoulder problems.
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